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EXECUTIVE SUMMARY

This report has been prepared to comply with Executive Order
12866, which requires federal agencies to assess costs and
benefits of each significant rule they propose or promulgate.

The proposed requlation of medical waste incinerators meets the
Order’s definition of an economically significant rule. The
Agency has attempted to assess both the costs and benefits of the
proposed rule, as presented in this Regulatory Impact Analysis
(RIA) .

An estimated 3.4 million tons of medical waste are produced
annually by medical waste generators. These generators include
facilities such as hospitals, veterinary clinics, nursing homes,
dentists’ offices, etc. Waste categorized as medical waste
include items such as needles and other sharp medical objects,
fabrics and garments, plastics, paper, waste chemicals, and
pathological waste. Generators of the above items either burn
the items in an on-site incinerator or ship the waste to either
other facilities that operate an incinerator or to a commercial
medical waste incinerator (MWI). Air emissions resulting from
the operation of MWIs include furans and dioxins (CDD/CDF),
hazardous air pollutants (HAPs) such as lead, cadmium, mercury
and hydrochloric aced and criteria pollutants such as sulfur
dioxide, nitrogen oxide, particulate matter, and carbon dioxide.

This document examines the impact of imposing both the Emission
Guidelines (EG), aimed at controlling emissions from existing
MWIs, and the New Source Performance Standards (NSPS), aimed at
controlling emissions from new MWIs. The EG is expected to
affect an estimated 3,700 existing MWIs. [note: Although
approximately 5,000 MWIs are believed to exist nationwide, 1,300
of these MWIs exclusively burn pathological waste. These
pathological MWIs are excluded from this regulation. However,
some of the analyses presented in this document were completed
before the decision was made to exclude the pathological MWIs.
The exclusion of these pathological incinerators is not expected
to significantly affect the impact estimates because the amount
of pathological medical waste generated as a proportion of total
medical waste is relatively small.]

The annualized control costs for controlling the existing MWIs is
estimated to be approximately $1.4 billion (1989 §). Using this
cost, the economic impact analysis estimates that the overall
impact on the prices of services generating medical waste (i.e.,
hospital services, nursing home care, etc.) is relatively small
(less than two percent price increase for any final product).

The lack of significant price impacts, despite the magnitude of
the annualized cost, may be due to one of two reasons. One
explanation for the low impacts may be that the costs are spread
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over a substantial amount of revenue . 1In general, medical waste
incineration is only a small cost of a typical facility’s total
operating budget. A second reason for the small impacts may be
the possibility of substitution to lower cost alternatives as
opposed to onsite incineration (i.e., onsite autoclaving or
contract disposal). The combination of these two factors leads
to the conclusion that significant economic impacts should not
result from implementation of the proposed rules.

The annualized control costs for controlling new MWIs is
approximately $277 million (1989 $). The economic impact

- analysis for new sources estimates that this cost increase will
result in relatively impacts on the prices of services generating
medical waste (less than 2% for any final product). Reasons for
the lack of significant price impacts for new sources are similar
to those for existing sources, as explained above.

The benefits of implementing the proposed regulations is expected
to result from reducing CDD/CDF, HAP, and criteria pollutant
emissions. The EG is expected to reduce annual HAP emissions by
approximately 40,000 Mg and annual CDD/CDF emissions by
approximately 285 Kg. The NSPS is expected to reduce annual HAP
emissions by approximately 10,000 Mg and annual CDD/CDF emissions
by approximately 22 Kg. Due to lack of data, the benefits of
reducing HAP emissions is only discussed in a qualitative manner.
These benefits are discussed in terms of reducing adverse human
health effects. In addition, the EG is expected to reduce annual
criteria pollutant emissions by approximately 24,000 Mg. The
NSPS is expected to reduce annual criteria pollutant emissions by
approximately 3,000 Mg. The benefits of reducing criteria
pollutant emissions are discussed in terms of reducing adverse
~human health effects as well as adverse welfare effects. Where
possible, the benefits analysis has attempted to quantify the
benefits of reducing these emissions. For the EG, the analysis
estimates that quantified particulate matter benefits are
approximately $37.5 million/yr. (1989 $) 1In addition, the
analysis estimates that quantified particulate matter benefits
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1.0 INTRODUCTION

1.1 Purpose

This report has been prepared to comply with Executive Order
12866, which requires federal agencies to assess costs and
benefits of each significant rule they propose or promulgate.
The proposed regulation of medical waste incinerators meets the
Order’s definition of a significant rule. The Agency has
assessed both the costs and benefits of the proposed rule, as
presented in this Regulatory Impact Analysis (RIA).

1.2 Organization of the Report

The principal requirements of the Executive Order are that the
Agency perform an analysis comparing the benefits of the
regulation to the costs that the regulation imposes, that the
Agency analyze alternative approaches in the development of the
rule, and that the need for the regulation be identified.
Wherever possible, the costs and benefits of the rule are to be
expressed in monetary terms. To address the analytical
requirements of the Executive Order, this RIA is organized as
follows: '

Chapter 2 presents an overview of the legislative, regulatory,
and policy background for the proposed regulations. This chapter
also provides an overview of the medical waste incineration
industry.

Chapter 3 briefly explains market failures that environmental
pollution control regulations are intended to correct. In
addition, this section discusses the environmental factors
necessitating the development of the proposed regulation.
Finally, the Agency’s legal mandate for developing the regulation
is summarized.

Chapter 4 describes the regulatory requirements associated with
the Emission Guidelines as well as the requirements of the New
Source Performance Standards.

Chapter 5 presents a summary of the estimated annual costs of
compliance associated with the proposed regulations.

Chapter 6 describes the types of industries that generate medical
waste and therefore, will be affected by the proposed rules.

Chapter 7 presents a summary of the economic impacts associated
with the proposed rules.



Chapter 8 discusses the health and environmental benefits
expected to result from implementation of the proposed
regulation. Relevant benefit categories are presented in a
qualitative discussion, and where possible, an attempt is made to
quantify these benefits.

Chapter 9 provides a partial comparison of the costs and benefits
of the proposed rules. A direct comparison of costs and benefits
is not possible since it was not possible to quantify most of the

benefit categories.
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2.0 BACKGROUND

2.1 Regulatory Background

Medical waste incinerators are subject to State and local
regulations that vary widely both in format and in scope. A
survey in April 1990 showed that in 38 states, regulations or
permit guidelines specific to MWIs were either in place or were
in the planning stages. The remainder of the States regulate
MWIs under general incinerator requirements, which typically are
less stringent than those specific to MWIs. The most common
State requirements for MWIs are limits for particulate matter
(PM), hydrogen chloride (HCl), and secondary chamber temperature
and residence time. Some States also regulate metals, dioxins
and furans (CDD/CDF), and carbon monoxide (CO). About half the
States with requirements specific to MWIs require operator
training or certification.

On November 1, 1988, the Medical Waste Tracking Act (MWTA) was
signed. The MWTA required the EPA to establish a 2-year
demonstration program to track medical waste from its origin to
its disposal. In early 1989, the EPA established this program in
40 CFR Part 259. The program was in effect from June 22, 1989,
to June 22, 1991 and applied to the states of New York, New
Jersey, Connecticut, and Rhode Island and to Puerto Rico. The
MWTA required the EPA to prepare a series of Reports to Congress
on medical waste and the demonstration program. Now that the
demonstration program has concluded, Congress will decide if a
medical waste tracking program should be implemented nationwide.

Section 129 of the CAA specifically addresses development of
standards for MWIs. Section 129 requires the EPA to establish an
NSPS for new MWIs and EG for existing MWIs that combust hospital
waste, medical waste, and infectious waste. The standards and
guidelines must specify numerical emissions limitations for the
following: PM, opacity, sulfur dioxide (SO,), HCl, nitrogen
oxides (NO,), CO, lead (Pb), cadmium (Cd), mercury (Hg), and
CDD/CDFs. Section 129 also includes requirements for operator
training and certification as well as siting requirements for new
MWIs. Section 129 directs that standards and guidelines are to
be promulgated no later than November 15, 1992.

The current air emissions standards development effort for MWIs
was initiated in 1989. The data gathering effort was designed to
take advantage of information gathered under the auspices of the
MWTA. Also, in 1989, an MWI operator training course and manual
were developed with recommendations on the proper operation of
MWIs.



2.2 Medical Waste Industry Characteristics

The Solid Waste Disposal Act defines medical waste as "...any
solid waste which is generated in the diagnosis, treatment, or
immunization of human beings or animals, in research pertaining
thereto, or in production or testing of biologicals." 1In
addition, for the purpose of developing air emission standards
for MWIs, medical waste also includes: waste generated by health
care providers who provide medical services to individuals in
private homes when the waste is removed from the home and
transported to the provider’s place of business for disposal; and
veterinary waste that is generated at a home or farm when the
‘waste is transported to the veterinarian’s place of business.

An estimated 3.4 million tons of waste are produced annually by
medical waste generators in the United States. Table 2-1
presents the estimated number of facilities and the guantity of
waste generated annually by generator category. Hospitals are
the single largest generator of medical waste, producing over 70
percent of the annual total.

Approximately 5,000 MWIs are believed to exist. Table 2-2
presents the estimated number of MWIs and percent of the total
population by facility type. Over 60 percent of these MWIs are
found at hospitals. ([note: This analysis was completed before a
decision was made to exclude pathological MWIs from the proposed
rules. An estimated 3,700 MWIs burning mixed medical waste are
currently covered under the proposed rules. The exclusion of
approximately 1,300 MWIs exclusively burning pathological waste
is not expected to significantly affect the impact estimates
because the amount of pathological waste burned at these
_facilities is a relatively small proportion of the total amount
of medical waste incinerated annually.]

Medical waste consists of the following types of materials:

1. Sharps (e.g., hypodermic and suture needles, scalpel
blades, syringes, pipettes, vials, other types of
broken or unbroken glassware, etc.);

2. Fabrics (e.g., gauze, garments, swabs, etc.);

3. Plastics (e.g., trash bags, sharps containers, IV bags,
tubes, specimen cups, etc.);

4. Paper (e.g., disposable gowns, sheets, etc.,
premoistened towels, paper towels, etc.);

5. Waste chemicals/drugs (e.g., lab chemicals, left-over
and out-of-date drugs, disinfectants,etc.);
6. - Pathological waste (e.g., human and animal body parts

and tissue).
Most of these materials burn readily and, given the proper
conditions, will continue to burn once they are ignited. Metal
and glass sharps do not burn but also do not greatly impede
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Table 2-1. Estimated Number of U.S. Facilities and Quantity of
Waste Generated Annually by Generator Category

=
Generator Category No. of Annual Total
Facilities Waste Generated
(tons)
Hospitals 7,000 2,400,000
Physicians’ Offices 180,000 235,000
Long-Term Care Facilities
(nursing homes) 42,000 207,000
Clinics (oﬁtpatient care) 41,300 175,000
Laboratories
(medical/research) 7,200 173,000
Dentists’ Offices 98,000 58,000
Free-Standing Blood Banks 900 33,000
Veterinarians 38,000 31,000
Corrections 4,300 22,000
Fire and Rescue 7,200 11,000
Health Units in Industry 221,700 9,000
Funeral Homes 21,000 6,000
Police 13,100 <1l,000
TOTAL 682,400 3,361,000




Table 2-2. Estimated U.S. MWI Population

Population
Facility Type Units Percent of Total

Hospitals 3,150 63
Veterinary Facilities 550 11
Nursing Homes 500 10
Laboratories 500 10
Commercial Facilities 150 3
Other/Unidentified 150 3
Facilities

TOTAL 5,000 100
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combustion of other materials. Pathological waste has a very
high moisture content and will not support self-sustained
combustion but will burn if adequate heat is applied to drive off
the moisture.

Most MWIs burn a diverse mixture of medical waste, which my
include a small percentage of pathological waste (one
manufacturer specifies up to 5 percent). Larger amounts of
pathological waste require special operating conditions for
combustion; thus, some facilities maintain MWIs designed and
operated to burn pathological waste exclusively.

Because of differences in waste composition and the combustion
process, uncontrolled emissions from mixed medical waste
incinerators and pathological incinerators are very different.
Mixed medical waste typically contains more metals and chlorine
than does pathological waste, resulting in higher emissions of
metals and HCl from mixed medical waste incinerators than from
pathological incinerators. Mixed medical waste incinerators also
have higher emission rates of PM, CO, and CDD/CDF than do
pathological incinerators. Because of the difference in the
nature of the waste burned, pathological MWIs and mixed medical
waste MWIs are considered two distinct subcategories for the
purpose of regulatory development.

2.3 Types of Medical Incinerator Design

The three different design types of MWIs are continuous units,
intermittent units, and batch units. In each of these systems,
sequential combustion operations typically are carried out in two
separate chambers, primary and secondary. In the primary
chamber, the waste is loaded and ignited, the volatile components
driven off, and the nonvolatile materials combusted to ash. The
volatile components, such as organics, that are released from the
primary chamber are combusted in the secondary chamber. New MWIs
are typically designed with 1-sec residence time secondary
chambers; older MWIs were designed with smaller, .25-sec
residence time secondary chambers. :

All MWI capacities shown in this section are based on the
assumption that the heating values of mixed medical waste and
pathological waste are 8,500 British thermal units per pound
(Btu/1b) and 1,000 Btu/lb, respectively.

While there are similarities in the three design types of MWIs,
as mentioned above, there are also key differences that make each
type unique. The primary difference between the three design
types of MWIs is the operating cycle. This difference causes a
variation in the way the waste is burned and in the pollutant
emission profile for each MWI design type. The method of
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charging the waste into the primary chamber and of removing ash
from the primary chamber dictates the MWI operating cycle.

Continuous units, which are the largest of the three types, have
mechanical ram feeders and continuous ash removal systems. These
features allow the unit to operate 24 hours per day for many days
at a time. Continuous MWIs achieve steady state operation in the
beglnnlng of their operating cycle and maintain this mode of
operation throughout the remainder of the cycle. Waste is
charged and ah is removed 51multaneously During this period,
waste is burned at the same rate as it is charged into the unit
and pollutant emission rates and primary and secondary chamber
temperatures tend to be relatively constant.

Most intermittent MWIs also have mechanical ram feeders that
charge waste into the prlmary chamber at about 5 to 10 minute
intervals. However, there is no means for ash removal during the
burning cycle, the unit can only be operated for a limited number
of hours before the accumulation of ash in the primary chamber
becomes a problem. intermittent units, which are usually much
smaller than continuous units, typically operate on a daily burn
cycle. While these units tend to approach steady-state operation
during the middle of their operating cycle, waste is normally
being charged faster than it is being burned. Primary chamber
temperatures tend to climb throughout the operating cycle until
waste is no longer charged into the unit. Because there is a
significant amount of unburned material in the primary chamber at
the end of the charging period, these units are designed with a
burndown/cooldown phase. Generally, pollutant emissions continue
throughout this phase, which can proceed for several hours beyond
charging.

The batch operating cycle consists of three phases- burn (low-
air), burndown (high-air), and cooldown. All of the waste to be
burned during a complete cycle is loaded into the primary chamber
before the unit begins operation. Once the unit is filled with
waste and the burning cycle begins, the charging door is not
opened again until the cycle is complete and the unit is cool.
This cycle normally takes 1 or 2 days depending on the size of
the unit and the amount of waste charged. During the burn phase,
temperatures in the primary chamber rise slowly because
combustion is occurring only on the surface of the waste pile and
because combustion air is restricted. When the burndown phase
begins, the temperatures climb more rapidly, more volatiles are
exposed to the flame front, and the combustion process quickens.
Batch MWIs tend to approach steady state operation at the end of
the burn phase, when the primary chamber temperature reaches the
design operating range. Pollutant emission rates also tend to
increase in the second half of the burn phase, then level off,
and continue steadily during the burndown and cooldown phases.
pollutant concentrations during burndown in batch MWIs are
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gimilar to concentrations during charging in continuous and
intermittent units.

Medical waste incinerators are divided into four subcategories
for the purpose of regulatory development. These subcategories
are based on the two waste types discussed in Section 3.2 (mixed
medical waste and pathological waste) and on the three MWI design
types discussed in this section. Mixed medical waste is burned
in all 3 MWI design types resulting in 3 distinct subcategories:
continuous, intermittent, and batch MWIs. However, pathological
waste is burned almost exclusively in intermittent MWIs resulting
in one additional subcategory: pathological MWIs.

2.4 Model Combustors

Based on historic sales data, an estimated 700 new MWIs will be
installed over the next 5 years. The majority of these units
will burn mixed medical waste. Future MWIs are expected to be
comprised of 55 percent intermittent units, 25 percent batch
units, 20 percent continuous units, and less than 1 percent
pathological units. An estimated 5,000 existing MWIs will
potentially be subject to the EG. Based on information from
incinerator manufacturers, hospitals, and State surveys, the
existing population of MWIs is comprised of approximately 60
percent intermittent units, 26 percent pathological units, 7
percent continuous units, and 7 percent batch units.

The population distribution projected for new units differs
substantially from the estimated distribution of existing units.
The distribution of new units is estimated based on known MWIs of
all ages. The projected increase in the percentage of continuous
MWIs burning mixed medical waste is primarily related to the
increasing number of commercial MWI facilities.

Seven different model combustors were selected to represent new
and existing MWI facilities: two continuous, three intermittent,
one batch, and one pathological unit. These model combustors
were selected to represent each common type of combustor design,
and typical sizes were selected within each combustor design
type. Table 2-3 lists the model design capacity, the design
operating parameters, and the applicable industries for each
model combustor.
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3.0 NEED FOR THE REGULATION

The Executive Order requires that the Agency identify the need
for the regulation being proposed. The emission of air
pollutants poses a threat to human health and the environment.
Risks from these emissions include increases in cancer risk,
other adverse cancer risk, and degradation of the environment.
This section will discuss: (1) the reasons the marketplace does
not provide for adequate pollution control absent appropriate
incentives or standards; (2) the environmental factors that
indicate the need for additional pollution controls for this
source category; and (3) the legal requirements that dictate the
necessity for and timing of this regulation.

3.1 Market Fallures

The need for emission limitations for this source category arises
from the failure of the marketplace to provide the optimal level
of pollution control desired by society. Corrections of such a
market failure may require federal regulation. Examples of
market failures are situations where externalities, natural
monopolies, or inadequate information may exist. This section
addresses the category of externalities, the category of market
failure most relevant to the general case of environmental
pollution.

The concept of externalities partially explains the discrepancy
between the supply of pollution control provided by owners and
operators of pollution sources and the level of environmental
quality desired by the general population. The case of
environmental pollution can be classified as a negative
externality because it is an unintended by-product of production
that creates undesirable effects on human health and the
environment.

In making production decisions, owners and operators will only
consider those costs and benefits that accrue to them personally, .
i.e., internalized costs and benefits. However, the cost of
environmental pollution is not borne solely by the creators of
the pollution because all individuals in the polluted area must
share the social cost of exposure to the pollution, even if they
had no part in creating the pollution. Therefore, although
owners and operators may be the creators of pollution, they do
not necessarily bear the costs of the pollution. Government
regulation is an attempt to internalize the costs of pollution.

If the people affected by a particular pollution source could

negotiate with the party responsible for that source, the parties
could negotiate among themselves to reach an economically
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efficient solution. The solution would be efficient because it
would involve trading of pollution and compensation among the
owner or operator and the people affected by the pollution.

Individual negotiation often does not occur in an unregulated
market, however, because of high transactions costs, even if
trade among the affected parties would be beneficial to all
parties involved. For the majority of environmental pollution
cases, the costs of identifying all the affected individuals and
negotiating and agreement among those individuals are
prohibitively high. Another problem preventing negotiations from
taking place is that our current market system does not clearly
define liability for the effects of pollution.

In the case of environmental quality, an additional problem is
the public nature of this "good." Environmental quality is a
public good because it is predominantly nonexcludable and
nonrival. Individuals who willingly pay for reduced pollution
cannot exclude others who have not paid from also enjoying the
benefits of a less polluted environment. Because many
environmental amenities are nonexcludable, individuals utilize
but do not assume ownership of these goods, and therefore, will
not invest adequate resources in their protection. The result is
that in the absence of government intervention, the free market
will not provide public goods, such as clean air, at the optimal
quantity and quality desired by the general public.

3.2 Environmental Factors

In the case of medical waste incineration, the result of the
market’s failure to promote air pollution control is that
pollution of the nation’s air is not controlled to the optimal
level. This operation of MWIs releases HAPs, dioxins and furans,
and criteria pollutants into the ambient air. Chapter 8
discusses in detail the air quality impacts of the proposed
regulation.

The EG are expected to decrease annual emissions of: air toxics
by approximately 40,000 Mg, dioxins and furans by approximately
285 Kg, and criteria pollutants by approximately 24,000 Mg .
Additionally, the NSPS are expected to decrease annual emissions
of: air toxics by approximately 10,000 Mg, dioxins and furans by
approximately 22 Kg, and criteria pollutants by approximately
3,000 Mg.

3.3 Legal Requirements
These Maximum Available Control Techonology (MACT) emission
standards and guidelines are proposed under the authority of

Section 129 of the Clean Air Act as amended in 1990.
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4.0 REGULATORY REQUIREMENTS

4.1 INTRODUCTION

In this chapter, the major industries in which medical waste is
generated are identified and characterized. For each industry,
such information as the number of facilities, the amount of waste
generated, and the number and distribution of MWIs, is presented.
Please refer to either the “Analysis of Economic Impacts for New
Sources” or the “Analysis of Economic Impacts for Existing
Sources” for sources of the estimates of the number of
facilities. Derivations of the estimates of the amount of waste
generated and the number of MWIs can be found in the “Industry
Profile Report for New and Existing Facilities.”

[note: This analysis was completed before a decision was made to
exclude pathological MWIs from the proposed rules. Therefore,
total MWI population figures as well as the allocation of MWIs to
the appropriate medical waste generator industries the inclusion
of approximately 1,300 pathological incinerators. The exclusion
of the pathological MWIs is not expected to significantly affect
the impact estimates that are presented here because the amount
of pathological waste generated as a proportion of the total
medical waste generated is relatively small.]

4.2 WASTE GENERATED

For the major industries in which medical waste is generated, the
number of facilities and estimated total waste generated are
provided in Table 4-1. “Total” waste includes medical waste and
any other solid waste generated. Therefore, general refuse is
included. Total waste was calculated from the estimated amount
of infectious waste generated, assuming that infectious waste
comprises 15 percent of total waste. This is based on a national
survey indicating that a median of 15 percent of total waste at
hospitals is infectious. This relationship at hospitals is
assumed to apply to all other industries generating medical
waste.

The majority of medical waste is generated by industries involved
in the provision of health care. Table 4-1 shows that among
medical waste generators, hospitals generate by far the most
total waste. Hospitals account for 2.4 million, or 71 percent,
of the estimated 3,361,000 tons of total waste generated annually
by medical waste generators. This comes to 348.7 tons per
hospital. The next-biggest waste generators are physicians’
offices, nursing homes, outpatient care facilities, and medical
and dental labs. On a per-facility basis, however, freestanding
blood banks, at 151.4 tons per year, are second to hospitals.
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TABLE 4-1. TOTAL WASTE GENERATED, BY INDUSTRY
Total waste generated
(tons/yr)
Number of Industry- Average per
Industry facilities wide facility
Hospitals 6,882 2,400,000 348.7
Nursing homes 17,525 198,000 11.3
Veterinary facilities 21,496 31,000 1.4
Laboratories
Research 3,826 55,500 <14.5
Other 117,500 7.9
Medical 6,871
Dental 7,970
Funeral homes 22,000 6,000
Physicians’ offices 191,278 235,000
Dentists’ offices and 104,213 58,000
clinics
Outpatient care 175,000 <23.8
Physicians’ clinics 6,519
Freestanding kidney 839
dialysis facilities
Other® N/A
Freestanding blood banks 218° 33,000 151.4
Fire and rescue 29,840 11,000 0.4
operations
Correctional facilities 4,288 22,000
Other? 258,700 19,000
TOTAL >682,465 3,361,000

*Commercial facilities only.

labs.

Does not include captive research

*Home health care agencies, hospices, drug treatment centers,

et al.

‘164 members of the American Association of Blood Banks, one
facility that is not a member, and 53 regional Red Cross

centers.

ITncludes health units in industry, residential care facilities,

and police departments.
N/A Not available.
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This results, though, from treating each member of the American
Association of Blood Banks and each regional Red Cross center as
only one facility.

All industries in Table 4-1 are included in the economic impact
analysis (see Chapter 7) with the exception of the industries
represented by the two “other” groupings. The first, a subset of
outpatient care, includes such outpatient health care providers
as home health care agencies, hospices, and drug treatment
centers. On average, the “other” outpatient care facilities
generate less medical waste than physicians’ clinics (i.e.,
ambulatory care centers — both general and surgical) and
freestanding kidney dialysis facilities. Therefore, it is
assumed that their economic impacts are conservatively
represented by the impacts calculated for physicians’ clinics and
freestanding kidney dialysis facilities.

The second “other” grouping includes health units in industry,
residential care facilities, and police departments. Health
units in industry and police departments are excluded from the
economic impact analysis because they generate very little waste
(per facility, on average only 0.04 tons/year and 0.08 tons/year,
respectively) and therefore are likely to be minimally impacted
by the NSPS and Emission Guidelines. Although residential care
facilities — which are similar to, but offer less comprehensive
services than, nursing homes — generate on average 0.38 tons per
year of waste, they are excluded from the economic impact
analysis because their impacts are conservatively represented by
nursing homes, which generate more waste.

4.3 EXISTING MWI AND NEW MWI POPULATIONS

4.3.1 Existing MWI

About 5,000 MWIs are believed to exist in the U.S. They are

operated primarily by hospitals, nursing homes, veterinary
facilities (including animal hospitals), research labs, and
commercial incineration facilities. Using primarily data from
state air programs and state hospital associations, the number of
existing MWIs in each of these industries was estimated by
extrapolating nationwide based on population. As represented by
the “projected nationwide population” in Table 4-2, it is
estimated that there are 3,150 existing MWIs at hospitals, 500 at
nursing homes, 550 at veterinary facilities, 500 at research
labs, and 150 at commercial incineration facilities. 1In
addition, 136 existing MWIs have been attributed to
other/unidentified industries. This category includes the few
outpatient clinics, blood banks, etc. that operate an MWI but are
not common enough to justify separate industry categories, as
well as MWIs that were identified in the state data but could not
be attributed to any industry.
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TABLE 4-2.

DISTRIBUTION OF EXISTING MWIs

Adjusted
capacity Projected
per MWI Identified nationwide
Industry Model MWI' (tons/yr)® population population
Hospitals Inter. 21,000 1,176 50 142
Cont. 24,000 9717 57 161
Inter. 8,400 470 219 620
Path. 2,000 172 158 448
Inter. 2,000 115 513 1,453
Batch 250 27 115 __ 326
3,150
Nursing Inter. 8,400 470 2 19
homes Path. 2,000 172 14 132
Intexr. 2,000 115 37 349
500
Veterinary Path. 2,000 172 86 493
facilities Inter. 2,000 115 10 _57
550
Research Inter. 21,000 1,176 6 23
labs Cont. 24,000 977 4 16
Inter. 8,400 470 21 83
Path. 2,000 172 50 197
Inter. 2,000 115 46 181
, 500
Commercial Cont. 36,000 3,907 39 150
incineration
facilities
Other/ Cont. 36,000 3,907 4
unidentified Inter. 21,000 1,176 5
Cont. 24,000 877 5
Inter. 8,400 470 20
Path. 2,000 172 36
Inter. 2,000 1158 57
Batch 250 27 S
136
TOTAL 4,986
'Inter. = Intexmittent, Cont. = Continuous, Path. =

Pathological.

*Intermittent and Continuous MWIs:
67% x charging hrs/day x operating days/yr x 1/2,000
Pathological MWI:

tons/1lb.

1b/hr design capacity x

1b/hr design capacity x 100% x
charging hrs/day x operating days/yr x 1/2,000 tons/lb.
Batch MWI: lb/batch design capacity x 67% x batches/yr x
1/2,000 tons/lb.




s

In addition to the 4,986 existing MWIs represented in Table 4-2,
there are also some municipal waste combustors (MWCs) that co-
fire medical waste. Thirty-one such MWCs were identified but
there is no basis for extrapolating beyond these units. These
MWCs are not included in Table 4-2 because medical waste
typically accounts for only a small portion of their total waste
stream. They are also not included in the economic impact
analysis because their impacts are likely to be conservatively
represented by commercial medical waste incineration facilities.

Table 4-2 also shows the distribution of existing MWIs as
represented by the seven model MWIs developed in Section 4.1 of
the “Model Plant Description and Cost Report.” The model MWIs
are identified in Table 4-2 by type and lb/day design capacity
(e.g., the Continuocus 36,000 is a continuous-duty MWI with a
daily design capacity of 36,000 pounds).

The “identified population” distribution in Table 4-2 represents
MWIs that were specifically identified from information provided
by MWI manufacturers, information requests to hospitals and
commercial incineration facilities, state surveys, and emissions
test reports. Identified MWIs were assigned to the most
representative model MWI. The nationwide distribution of MWIs
(“projected nationwide population” in Table 4-2) was then derived
within each industry by using the same proportions as in the
identified population and by constraining the sum to equal the
industry total (e.g., 3,150 for hospitals).

4.3.2 New MWIs

The NSPS applies to new MWIs, defined to include newly built,
modified, and reconstructed units. The projected distribution of
new MWI sales (newly built MWIs) in the five-year period
following adoption of the NSPS and EG is shown in Table 4-3. The
total, 702, as well as the distribution, are extrapolated from
the 1985-1989 sales of seven vendors believed to represent about
two-thirds of the MWI market.

The distribution is represented by the seven models developed for
new MWIs in Section 2.1 of the “Model Plant Description and Cost
Report.” With the exception of the Continuous 36,000, the new
model MWIs are slightly different from their existing model MWI
counterparts. While all existing model MWIs except the
Continuous 36,000 are specified to have a secondary chamber with
a minimum gas residence time of 1/4 second (1/4-second
combustion), all new model MWIs have one-second combustion (the
existing Continuous 36,000, like the new Continuous 36,000, has
one-second combustion).

Modified and reconstructed units are not reflected in Table 4-3.
However, reconstruction, which is defined to involve an
investment exceeding 50 percent of replacement cost, is not
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TABLE 4-3. DISTRIBUTION OF NEW MWI SALES, Fifth Year

Adjusted Projected
capacity per nationwide
Industry Model MWI* MWI (tons/yr)® population
Hospitals Inter. 21,000 1,176 18
Cont. 24,000 977 56
Inter. 8,400 470 86
Path. 2,000 172 3
Inter. 2,000 115 237
Batch 250 27 165
565
Nursing homes Inter. 8,400 470 ‘ 1
Inter. 2,000 115 17
18
Veterinary Path. 2,000 172 1
facilities Inter. 2,000 115 -1
6
Regearch labs Inter. 21,000 1,176 2
Cont. 24,000 ' 977 4
Inter. 8,400 470 8
Path. 2,000 172 1
Inter. 2,000 115 21
36
Commercial Cont. 36,000 3,907 77
incineration
facilities
TOTAL 702

Tnter. = Intermittent, Cont. = Continuous, Path. =

Pathological.

*Intermittent and continuous MWIs:

l1b/hr design capacity x

67% x charging hrs/day x operating days/yr x 1/2,000

tons/1b. Pathological MWI:

1b/hr design capacity x 100%

x charging hrs/day x operating days/yr x 1/2,000 tons/1lb.
Batch MWI: lb/batch design capacity x 67% x batches/yr x

1/2,000 tons/lb.

PRSI

—————



considered to be practical in light of improvements in MWI
technology in recent years.

Because the projections in Table 4-3 are based on past MWI sales,
they do not reflect potential new medical waste regulations (such
as the NSPS and Emission Guidelines). On the other hand, sales
in the period 1985-1989 may have already been influenced by the
trends toward stricter regulation of MWIs at the state and local
levels, stricter requirements for medical waste management
(hauling, packaging, treatment, transportation, disposal, etc.),
and more inclusive definitions of medical waste.

As indicated in Table 4-3, over three-quarters (565) of new MWI
sales are projected to be to hospitals. Commercial incineration
facilities follow with 77 units. Relatively few new units are
projected to be sold to nursing homes, veterinary facilities, and
research labs.

Although commercial incineration facilities account for only 11.0
percent (77 + 702) of all new MWI sales, they account for 64.7
percent of the adjusted capacity of new unit sales. This is
because MWIs at commercial incineration facilities are much
larger on average than MWIs at other facilities. Hospitals
account for 31.9 percent of the adjusted capacity of new unit
sales. All other facilities account for only 3.4 percent.

The predominance of new capacity at commercial incineration
facilities reflects the trends toward stricter regulation of
medical waste incineration at the state and local levels and more
inclusive definitions of medical waste. Stricter MWI regulations
are increasing the per-ton cost advantage that offsite
(commercial) MWIs tend to have over onsite MWIs as a result of
the economies they achieve from being, as mentioned, larger on
average. Meanwhile, expanding definitions of medical waste are
increasing the ranks of facilities without onsite medical waste
management expertise that are searching for offsite treatment and
disposal solutions. As a result of these trends, the demand for
offsite incineration is expected to increase. This will result
in an increase in the number of commercial and regional
incineration facilities, with ownership either by a commercial
operator or a group of generators.

A new MWI sale can be a consequence of 1) replacing an existing
MWI, 2) switching from an alternative medical waste treatment
method (e.g., offsite contract disposal) to onsite incineration,
or 3) industry growth. For the industries to which MWIs will be
sold in the next five years, the precise contribution of each of
these factors is not known. In most of these industries, all
three factors may be at work. It is not believed, however, that
switching from an alternative treatment method to onsite
incineration will be prevalent. More restrictive requirements
for medical waste incineration at the state and local levels are
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increasing the cost of onsite incineration not only in comparison
to the cost of commercial incineration, but also in comparison to
the cost of other alternative treatment methods. Most new MWI
sales are expected to be replacement units. In contrast, new
unit sales to commercial medical waste incineration facilities
will mainly reflect growth in the industry resulting from
increased demand for offsite contract treatment and disposal.

4.3.3 Relative Populationsg

For the major industries in which MWIs are operated, Table 4-4
compares the number of existing MWIs to the number of facilities,
and the number of new MWI sales to the number of existing MWIs.

A little less than half of all hospitals currently operate an
MWI. In all other industries in which medical waste is generated
(i.e., excluding commercial incineration facilities, which do not
generate medical waste), a much lower percentage of facilities
operate an MWI.

Survey responses from 15 commercial incineration facilities
indicated that on average they operate about two MWIs.
Consequently, as shown in Table 4-4, 75 commercial incineration
facilities are assumed to operate the estimated 150 existing MWIs
in the industry. MWI operators in all other industries typically
operate only one MWI.

The total number of new MWI sales, 702, represents 14.1 percent
of the total number of existing MWIs, 4,986. This does not
reflect 14.1 percent growth in the number of MWIsS because many
new MWI sales will be replacement units. In relation to the
number of existing MWIs, commercial incineration facilities will
purchase the most new MWIS over the next five years (77/150 =
51.3%).

4.4 MWI OPERATORS VERSUS OFFSITE GENERATORS

The NSPS and Emission Guidelines will directly impact facilities
that operate a new or existing MWI. The regulations will also
indirectly impact facilities that generate medical waste and send
it offsite to be incinerated. This is because such facilities
will likely pay higher fees for commercial incineration as a
result of the regulations. In the “Analysis of Economic Impacts
for New Sources” and “Analysis of Economic Impacts for Existing
Sources,” facilities that generate medical waste but do not
incinerate it onsite are termed “offsite generators.”

The economic impact analysis is conducted by comparing control
costs to financial and economic parameters of model facilities in
the regulated industries. 1In Table 4-5, model facilities that
are MWI operators are distinguished from model facilities that
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are offsite generators. A model facility is classified as an MWI
operator if it represents an industry category or subcategory in
which MWIs are commonly operated. For example, nursing homes
with 100+ employees commonly operate an MWI. A model facility is
classified as an offsite generator, on the other hand, if it
represents an industry category or subcategory in which MWIs are
not commonly operated. For example, nursing homes with fewer
than 100 employees do not commonly operate an MWI.

In the economic impact analysis, the impacts of MWI controls are
assessed for MWI operators, and the impacts of higher commercial
(offsite) incineration fees are assessed for offsite generators.

Designation as an MWI operator or offsite generator depended
mainly on total waste generated per facility and the number of
MWIs in the industry in relation to the number of facilities
represented by each model facility in the industry. For example,
of the 17,525 nursing homes in the U.S. (see Table 4-1), 5,059
have 100+ employees. This was considered a sufficiently large
number of facilities to fully account for the 500 existing MWIs
in the industry (see Table 4-2). Moreover, estimated total waste
generated by nursing homes with 0-19 employees and 20-99
employees was not deemed sufficient, on average, to warrant
operating an MWI onsite. Therefore, nursing homes with 100+
employees were designated as MWI operators while nursing homes
with 10-19 and 20-99 employees were designated as offsite
generators.

Note in Table 4-5 that in addition to nursing homes, veterinary
facilities and commercial research labs are split: the larger
facilities are designated as MWI operators and the smaller
facilities are designated as offsite generators.

4.5 OTHER CHARACTERISTICS OF THE REGULATED INDUSTRIES

For the industries included in the economic impact analysis, two
scale parameters — revenue and employment — are shown in Table 4-
6. Hospitals average the most revenue per facility, $32.5
million, as well as the most employment, 575 (full-time-
equivalent). At the other end of the spectrum, dentists’ offices
and clinics average only $300,000 in revenue and 4.7 in
employment.

The regulated industries cover the gamut of organizational
structures: for-profit, not-for-profit, and public (government).
Some not-for-profit and public establishments do not generate
revenues; rather, they have a budget to pay for their expenses
(fire departments, for example). Not-for-profit organizations
often are underwritten by grants, donations, fund-raising
proceeds, etc., while public establishments are typically
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TABLE 4-5. MODEL PACILITY CLASSIFICATION: MWI OPERATORS
VS. OFFSITE GENERATORS

MWI operators'

Offsite generators®

Hospitals
300+ beds
100-299 beds
50-99 beds
0-49 beds

Nursing homes
100+ employees

Veterinary facilities
20+ employees
10-19 employees

Commercial research labs
100+ employees
20-99 employees

Commercial incineration
facilities

Nursing homes
20-99 employees
0-19 employees

Veterinary facilities
0-9 employees

Commercial research labs
0-19 employees

Medical labs

Dental labs

Physicians’ offices

Dentists’ offices and clinics

Outpatient care
Physicians’ clinics
Freestanding kidney dialysis

facilities
Freestanding blood banks

Funeral homes

Fire and rescue operations

.Correctional facilities

Tndustry categories and subcategories in which MWIS are

commonly operated. Therefore, the economic impacts of
controls for an onsite MWI are assessed.

not commonly operated.

*Industry categories and subcategories in which MWIs are
Therefore, the economic impacts

of higher fees for commercial (offsite) incineration are

assessed.
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appropriated tax revenues. In these cases, revenue in Table 4-¢
is instead the budget.

Two industries in Table 4-6 — fire and rescue operations and
correctional facilities — consist entirely of public
establishments. The number of fire and rescue operations,
29,840, represents the number of public fire departments in the
U.S. Public fire departments — which can be all-volunteer; fully
career; or part career, part volunteer — are operated in the U.S.
by county, municipal, township, and special-district governments.
Correctional facilities are operated by Federal, state, county,
and municipal governments.

To reflect the diversity of the regulated industries, various
model facilities were created for the economic impact analysis.
Hospitals, for example, are distinguished by

(1) ownership: Federal government vs. sState government vs.
local government vs. not-for-profit vs. for-profit;

(2) location: wurban vs. rural;

(3) function: psychiatric vs. tuberculosis and other
respiratory diseases vs. long-term other special and
general vs. short-term other special and general; and

(4) size: 0-49 beds vs. 50-99 beds vs. 100-299 beds vs.
300+ beds.

Tax-paying establishments are distinguished from tax-exempt
establishments for nursing homes, commercial research labs,
dentists’ offices and clinics, physicians’ clinics, and
freestanding kidney dialysis facilities. As evident in Table 4-
5, employment-size distinctions are made for nursing homes,
veterinary facilities, and commercial research labs.

Research laboratories can be either commercial or captive to a
larger organlzatlon such as a pharmaceutical company or a
research university. MWIs are operated by both types of research
labs. However, economic impacts are assessed only for commercial
research labs, which are independent and stand-alone. Captive
research labs that are integrated with other operations of a
larger organization will tend to be impacted less by the NSPS and
Emission Guidelines than 1ndependent stand-alone labs because
there is more revenue to which a price increase recoverlng
control costs can be applied. On the other hand, impacts
measured for commercial research labs should be representative of
impacts on captive research labs that are separate profit centers
(and therefore are effectively stand-alone).



—

e -

5.0 Costs of Medical Waste Incineration

5.1 INTRODUCTION

Baseline costs and control costs for each model combustor are
presented in this chapter. For detailed derivations, please see
the model plant description and cost report.

Several issues pertaining to the costs should be noted. First,
based on differences in operation, emissions, and economic
impacts, it was decided that pathological MWIs shogld be
considered in a separate rulemaking. The cost estimates
presented in this chapter were completed under the assumption
that pathological MWIs would also be regulated under the proposed
rules. Therefore, costs presented in this chapter will be
slightly higher than actual costs expected to be incurred by the
industries examined. Other discrepancies in cost estimates may
be attributable to rounding. These discrepancies in costs are
not regarded as significant because the economic impact analysis
indicates that the impacts of the proposed rules are not
significant. Using the lower but slightly more accurate costs
would not affect this conclusion.

Second, control option 4 is not shown in this report because it
is identical to control Option 5 except that control option 5
includes more monitoring requirements.

5.2 PER-MWI COSTS

Per-MWI capital costs and total annualized costs are presented in
Tables 5-1 and 5-2, respectively. Total annualized cost is equal
to annual operating and maintenance (0O&M) costs plus the
annualized capital cost. Capital costs are annualized using the
Capital Recovery Factor. A discount rate of 10 percent and a
useful life of 20 years are assumed.

Note in Tables 5-1 and 5-2 that baseline costs are identical
under the NSPS and Emission Guidelines for the 36,000 1lb/day
continuous model (Continuous 36,000) but not for the other model
MWIs. This is because with the exception of the Continuous
36,000, which is specified to have a secondary chamber with a
minimum gas residence time of one second (one-second combustion),
all existing model MWIs are specified to have 1/4-second
combustion. In contrast, all new models are specified to have
one-second combustion. This considers that older MWIs tend to
have smaller secondary chambers than newer units, and that with
the exception of large continuous units, the majority of existing
MWIs were installed before 1985.
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Control costs in Tables 5-1 and 5-2 are incremental to the
baseline. For example, the total capital cost for a new
Continuous 36,000 under Control Option 2 (two-second combustion)
is the baseline cost, $649,779, plus the control cost, $70,207,
or $719,986. There are no control costs for new MWIs under
Control Option 1 (one-second combustion) because they are
controlled at this level in the baseline (recall that new model
MWIs are all specified to have one-second combustion).

5.3 PER-PACILITY COSTS

In order to estimate economic impacts on facilities that operate
an MWI, it is necessary to link the per-MWI control costs in
Tables 5-1 and 5-2 to the model facilities that were judged to
represent MWI operators (see Table 4-5 in Chapter 4). The
assignment scheme for accomplishing this is demonstrated in Table
5-3. :

The assignment scheme reflects that, in general, larger MWIs are
expected to be located at larger facilities. 1In addition, total
waste generated by the model facility in relation to MWI capacity
is considered. For example, hospitals with 300+ beds generate
sufficient waste, on average, to warrant operating a Continuous
24,000 or Intermittent 21,000 onsite. Hospitals with 300+ beds
could also operate the much smaller Batch 250. However, the
Batch 250 is not assigned to such hospitals because its economic
impacts will be conservatively represented by the Continuous
24,000 and Intermittent 21,000, which are more costly to control.
On the other hand, hospitals with 0-49, 50-99, and 100-299 beds
do not generate sufficient waste, on average, to warrant
operating a Continuous 24,000 or Intermittent 21,000. Instead,
hospitals with 0-49 beds are assigned the smallest model MWI, the
Batch 250; hospitals with 50-99 beds are assigned the two next-
largest MWIs, the Intermittent 2,000 and Pathological 2,000; and
hospitals with 100-299 beds are assigned the next-largest MWI,
the Intermittent 8,400.

Survey responses from 15 commercial incineration facilities
indicated that on average they operate about two MWIs.
Therefore, commercial incineration facilities are stipulated to
each operate two of the Continuous 36,0008 assigned to them in
Table 5-3. 1In all other industries, typically only one MWI is
operated per facility (though there are exceptions).
Consequently, the assigned MWIsS are operated on a one-to-one
basis. For those model facilities assigned more than one MWI in
Table 5-3 (e.g., hospitals with 50-99 beds, which are assigned
the Intermittent 2,000 and Pathological 2,000), separate economic
impacts are measured for each MWI.

One implication of linking model MWIs to model facilities on a
one-to-one basis is that the per-MWI costs in Tables 5-1 and 5-2
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can be construed as per-facility. For commercial incineration
facilities, on the other hand, the per-facility costs are twice
the costs of the Continuous 36,000 in Tables 5-1 and 5-2.

5.4 NATIONWIDE COSTS

Nationwide total annualized costs are presented in Table 5-4 for
the NSPS and in Table 5-5 for the Emission Guidelines. Two
distributions are provided: by model MWI and by industry. The
costs by model MWI are derived by multiplying per-MWI total
annualized costs in Table 5-2 by the number of MWIs nationwide,
provided in the first column of Tables 5-4 and 5-5. The costs by
industry are derived by summing for each model MWI the product of
the total number of MWIs in the industry (see Chapter 4, Tables
4-2 and 4-3) and per-MWI total annualized costs in Table 5-2.

The control costs in Tables 5-4 and 5-5 are calculated assuming
that all MWIs are controlled at the same level. For example, the
nationwide total annualized control cost under Control Option 2
of the NSPS, $12,109,000, assumes that all new MWIs are subject
to Control Option 2.

The nationwide total annualized baseline cost is approximately
$63.6 million for new MWIs and approximately $335.0 million for
existing MWIs. The nationwide total annualized control cost
ranges up to $215.3 million under the NSPS and $1,415.6 million
under the Emission Guidelines if all MWIs are subject to Control
Option 5 (DI/FF with carbon) and continuous emissions monitoring.

5.5 PER-TON COSTS

Per-ton total annualized costs are presented in Table 5-6. The
costs for the model MWIs are calculated by dividing per-MWI total
annualized costs in Table 5-2 by adjusted capacity per MWI,
listed in the first column of Table 5-6. The calculations
therefore assume full utilization of adjusted capacity. If less
than full adjusted capacity is used, the per-ton cost would be
higher. The costs for the MWI subcategories (e.g., “total
continuous”) are calculated by dividing nationwide total
annualized costs in Tables 5-4 and 5-5 by nationwide adjusted
capacity, which is equal to the sum, for each model MWI in the
subcategory, of the product of the number of MWIs

nationwide (Tables 5-4 and 5-5) and adjusted capacity per MWI.

In Table 5-2 it was seen that larger MWIs tend to have higher
total annualized baseline costs, as well as higher total
annualized control costs. Table 5-6 demonstrates, in contrast,
that on a per-ton basis, the baseline cost and control costs
decrease as the size of the MWI increases (i.e., as adjusted
capacity increases). This reflects economies of scale.

5-6
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5.6 Costs of the Regulations

Costs for the proposed regulations are summarized in Tables 5-7
and 5-8. Table 5-7 shows per-MWI control costs. The NSPS and EG
control costs reflect dry injection/fabric filter with carbon
requirements for all new and existing MWIs. The costs can be
confirmed by cross-referencing Tables 5-1 and 5-2. For example,
the MACT capital costs for the Continuous 36,000 in Table 5-7 is
$795,286. Referring to Table 5-1, it is seen that this is the
cost under Control Option S.

The per-MWI total annualized control costs in Table 5-7 are
multiplied by the number of MWIs nationwide (Tables 5-4 and 5-5)
to yield nationwide total annualized costs for the NSPS and EG
requirements in Table 5-8. Under the NSPS, the nationwide total
annualized control cost is approximately $213.9 million. Under
the EG, the nationwide total annualized control cost is
approximately $1.133 billion.

5.7 COMMERCIAL INCINERATION COSTS

The NSPS and Emission Guidelines will increase costs not only for
establishments that operate an MWI, but also for establishments
that generate medical waste and send it offsite to be
incinerated. Such establishments can be expected to pay more for
commercial (offsite) incineration as a result of the NSPS and
Emission Guidelines. The impacts of the NSPS and Emission
Guidelines on the cost of commercial incineration are estimated
in Tables 5-9 and 5-10.

Nationwide total annualized commercial incineration control costs
(i.e., total annualized control costs attributable to MWI
capacity used for commercial incineration) are estimated in Table
5-9. This is accomplished by recognizing that, by definition,
100 percent of the adjusted MWI capacity of commercial
incineration facilities is used for commercial incineration, and
by assuming that 10 percent of adjusted MWI capacity at
hospitals, nursing homes, veterinary facilities, and research
labs is used for commercial incineration. (Ten percent may be
high. This would have the advantage, however, of yielding
conservative economic impacts for offsite generators.) These
factors are multiplied by industry-wide MWI capacity to yield
industry-wide commercial incineration capacity, and by industry-
wide total annualized control costs in Tables 5-4 and 5-5 to
yield industry-wide total annualized commercial incineration
control costs (i.e., industry-wide total annualized control costs
that are attributable to MWI capacity used for commercial
incineration.)

As indicated in Table 5-9, it is estimated that 702,865 tons per
year of existing MWI capacity is used for commercial

5-10




TABLE 5-7. PER-MWI CONTROL COSTS (INCREMENTAL TO THE
BASELINE) FOR CONTROL OPTION 5 (1989 DOLLARS)

Capital Cost Total Annualized
Cost
Control Option Control Option 5°
Model MWI® 5°
Cont. 36,000 972,374 453,781
Inter. 21,000 872,374 247,958
Cont. 24,000 852,681 338,001
Inter. 8,400 756,649 315,518
Path. 2,000
Inter. 2,000 660,098 273,354
Batch 250 646,418 267,718
Cont. 36,000 1,078,373 484,083
Inter. 21,000 1,078,373 424,513
Cont. 24,000 930,317 354,482
Inter. 8,400 811,588 ‘ 327,214
Path. 2,000
Inter. 2,000 692,340 279,893
Batch 250 675,470 273,948

'Annual O&M costs plus the annualized capital cost. Capital
costs are annualized at 10 percent over a useful life of 20
years.

®Cont. = Continuous, Inter. = Intermittent, Path. = Pathological.

‘Under the NSPS and EG, Control Option 5 reflects DI/FF w/carbon

for all new and existing MWIs.



TABLE 5-8. NATIONWIDE TOTAL ANNUALIZED CONTROL COSTS (INCREMENTAL
TO THE BASELINE) FOR THE REGULATORY ALTERNATIVES ($10%, 1989)*

NSPS EG
Control Option 5 Control Option 5
By model MWI®:
Cont. 36,000 34,941 74,549
Cont. 24,000 20,280 64,516
Total cont. 55,221 139,065
Inter. 21,000 8,009 72,592
Inter. 8,400 29,974 242,793
Inter. 2,000 76,539 586,936
Total inter. 114,522 902,321
Path. 2,000
Batch 250 44,174 91,773
TOTAL® 213,917 1,133,159

*Annual O&M costs plus the annualized capital cost. Capital costs
are annualized at 10 percent over a useful life of 20 years.

Cont. = Continuous, Inter. = Intermittent, Path. = Pathological.

‘Under the NSPS and EG, Control Option 5 reflects DI/DD w/carbon for
all new and existing MWIs.

d
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incineration, and that over the next five years, new MWIs will
account for 317,270 tons per year of commercial incineration
capacity. For the NSPS, the nationwide total annualized
commercial incineration control cost ranges up to $53.0 million
($167/ton) if all new MWIs are subject to Control Option 5. For
the Emission Guidelines, the range is up to $210.5 million
($300/ton) if all existing MWIs are subject to Control Option 5.

Note that under every control option, the average per-ton costs
of commercial incineration in Table 5-9 are lower than the per-
ton costs of all model MWIs in Table 5-6 except the Continuous
36,000. This reflects that, on average, commercial MWIs are
larger and more efficient than onsite MWIs.

Next, in Table 5-10, it is recognized that the cost of commercial
incineration will be impacted by both the NSPS and Emission
Guidelines. The increase in the average per-ton total annualized
cost of commercial incineration is calculated as a weighted
average, by commercial incineration capacity, of the per-ton
control costs for new and existing MWIs in Table 5-9. Since
total commercial incineration capacity is 317,270 tons per year
for new MWIs and 702,865 tons per year for existing MWIs, the
weights assigned to new MWIs and existing MWIsS are 31.1 percent
and 68.9 percent, respectively.

Consider Control Option 5 under the NSPS (i.e., all new MWIs are
subject to Control Option DI/FF with carbon). In the case of the
baseline for existing MWIs, the weighted-average increase in the
total annualized cost of commercial incineration is (68.9% x 0) +
(31.1% x $167/ton) = $52/ton. 1If, at the other extreme, all
existing MWIs are subject to Control Option 5, the weighted-
average increase in the total annualized cost of commercial
incineration is (68.9% x $300/ton) + (31.1% x $167/ton) =
$259/ton.

Table 5-10 presumes that the stringency of the NSPS is greater

than or equal to that of the Emission Guidelines. For this
reason, some combinations of a control option under the NSPS and
a control option under the Emission Guidelines are not addressed
in the table. If the NSPS and Emission Guidelines are of equal
stringency, the incremental total annualized cost of commercial
incineration is, as shown in Table 5-10, $9/ton under Control
Option 1, $25/ton under Control Option 2, $86/ton under Control
Option 3, and $259/ton under Control Option 5.



6.0 Medical Waste Treatment and Disposal

6.1 INTRODUCTION

Incineration, eithexr onsite or offsite, is the predominant
treatment method for medical waste. However, there are both
onsite and offsite alternatives. According to a 1983 report by
the National Solid Waste Management Association, while 60 percent
of infectious waste at hospitals is incinerated onsite, 20
percent is steam-sterilized (autoclaved) onsite and 20 percent is
treated offsite.’

In Section 6.2 of this chapter, recent trends in the U.S. medical
waste treatment and disposal market are discussed. 1In

Section 6.3, alternatives to onsite incineration — the most
common of which are offsite incineration and onsite autoclaving —
are identified. Estimated per-ton total annualized costs of
onsite incineration, offsite incineration, and onsite autoclaving
— before and after the NSPS and Emission Guidelines — are
compared in Section 6.4. These costs are then used in

Section 6.5 to calculate the costs of substituting from onsite
incineration to offsite incineration and onsite autoclaving.

6.2 RECENT TRENDS

Medical waste has been the object in recent years of a great deal
of regulatory activity, prompted in large part by growing public
concern over proper treatment and disposal, which was galvanized
by the wash-up of medical waste on East Coast beaches in the
summer of 1988. As a result of the regulatory activity, there
have been some pronounced trends in the medical waste treatment
and disposal market. The most significant of these trends
include:

. The quantity of medical waste generated has increased.

. Restrictions on general medical waste management
(handling, transportation, treatment, disposal, etc.)
at the state and local levels have increased.

] Restrictions on MWIs at the state and local levels have
increased.
. More regional MWIS — either privately owned and/or

operated, or cooperatively owned and/or operated by a
group of generators — have been put into operation.

. Medical waste regulations have become more uneven from
region to region and there is more uncertainty in the
regulatory climate.

. The demand for alternative (to incineration) medical
waste treatment methods has increased, and new




technologies have been developed and put into
operation.

The first five of these trends are discussed in this section.
The sixth trend is discussed in Section 6.3.

The quantity of medical waste generated has increased in recent
years because the use of disposable items has increased and
because new regulations have tended to define medical waste more
inclusively. In addition, some waste haulers and landfill
operators are refusing to accept waste from medical waste
generators even if it is not infectious under applicable
regulations or guidelines. This may require the waste to be
treated and handled as infectious.

As a result of the increase in medical waste generated, the
overall demand for medical waste treatment — both onsite and
offsite — has increased.

Growth in the quantity of medical waste generated has perhaps
been mitigated somewhat by more careful waste segregation
practices, which have been encouraged by increases in treatment
and disposal costs resulting from the new restrictions on MWIs
and medical waste management in general.

Restrictions on general medical waste management have increased
in recent years as many states and localities have instituted new
regulations and extended guidelines to regulation status. As a
result, the cost of medical waste treatment — both onsite and
offsite — has increased. Those regulations that have targeted
the transportation and disposal of medical waste (e.g., tracking
requirements) have increased the relative attractiveness of
onsite treatment methods, particularly onsite incineration, which
reduces transportation and disposal requirements by significantly
reducing volume and weight. On the other hand, regulations aimed
at MWIs have favored nonincineration treatment methods, as well
as offsite incineration because offsite/ commercial MWIs are
larger and therefore more efficient (i.e., have lower per-ton
costs), on average, than onsite MWIs.

The choice of a medical waste treatment method depends ultimately
on the particular circumstances of the generator and the host
community.? Such factors as 1) the nature and quantity of the
waste generated, 2) the cost, 3) liability risk, 4) regulatory
requirements, 5) the availability of permitted landfill space
(after treatment, solid medical waste, including incinerated
medical waste, is generally disposed of in a landfill), and 6)
local air quality conditions, must be considered. While onsite
treatment affords the generator more control over the ultimate
disposal of medical waste (thereby reducing liability exposure)
and can lower transportation and disposal costs, offsite
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treatment may be preferred if the generator has limited space for
treatment equipment or, more importantly, does not want to devote
resources to an operation that is outside its line of business.

No doubt in part due to the unevenness of regulations, there has
been no clear trend towards onsite or offsite medical waste
treatment. With respect to incineration, for example, the U.S.
Congress, Office of Technology Assessment (OTA) concludes that
“it is not clear whether there is a trend for more off-site or
continued on-site incineration.™?

As with medical waste management in general, MWIs have been
subject to increasing restrictions in recent years. Most
significantly, many states and localities have tightened
emissions standards for MWIs and/or made it more difficult to get
a permit for, and site, an MWI.

Emissions regulations have caused the cost of operating an MWI to
increase. This has encouraged the use of nonincineration
treatment technologies. It has also encouraged generators to use
larger onsite MWIsS and to send their medical waste offsite to be
incinerated by commercial MWIs, which are larger on average than
onsite MWIs. Due to economies of scale, large MWIs tend to have
lower per-ton impacts from regulations than small MWIs.

Indeed, MWIs have been increasing in size. Further, new regional
MWIs have been sited. Most regional MWIs are commercial (i.e.,
privately owned and/or operated), but some are cooperatively
owned and/or operated by a group of generators. Commercial
incineration has grown not only in response to regulations that
have disproportionately impacted small onsite MWIs, but also in
response to the expanding quantity of medical waste being
generated.

The average cost of commercial incineration is estimated to be
$600 per ton. This can vary substantially according to
regional/local market conditions, however. For example, it can
depend on the hauling distance from the generator to the MWI.
Although large generators may be able to achieve a volume
discount, commercial incineration may be most appropriate for
small generators who do not have the expertise or resources to
treat medical waste onsite.

MWI capacity in some areas of the country — such as the
Northeast, Illinois, and Texas — is tight.* This is particularly
likely to be the case if state emissions requirements have led to
the closure of existing MWIs or if siting/permitting difficulties
have limited the construction of new MWI capacity. Permitting an
‘MWI can take over two years.’ On the other hand, the Southeast,
lower Midwest (centered in and around Oklahoma), and Ohio River
Valley, for example, appear to have excess MWI capacity.® OTA
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concludes that temporary shortfalls of MWI capacity can be
averted if the “adoption of new regulations is coordinated with
careful planning and expedient permitting.”’

Despite these restrictions, MWIs still have some advantages over
other treatment methods. Incineration significantly reduces the
volume and weight of medical waste (by up to 95%). This can
reduce transportation and landfill-disposal costs. Also,
incineration ensures the total destruction and sterilization of
medical waste. Because the medical waste can therefore be
identified as treated and disinfected, it may be more acceptable
to some waste haulers and landfill operators. OTA concludes that
incineration is “likely to remain, at least for the next decade,
the cornerstone of (medical waste) management methods.”® OTA
notes, however, that incineration will continue to be effectively
supplemented by alternative medical waste treatment methods.

As a result of all the regulatory activity at the state and local
levels, the regulatory climate has become more variable and
uncertain. While some states and localities have encouraged
incineration (often indirectly by not approving alternative
technologies), others have gone so far as to establish MWI
moratoria. Moreover, some regulations have favored small MWIs,
while others have favored larger units. Currently there are no
Federal standards for MWIs. A “leveling of the playing field,”
which would be the effect of Federal regulations such as the NSPS
and Emission Guidelines, would tend to benefit large MWIs because
they have economies of scale.

6.3 ALTERNATIVES TO ONSITE INCINERATION

Landfilling of medical waste without prior treatment is becoming
less and less common. Most states require prior treatment.
Moreover, where landfills have discretion, they are becoming more
likely to require prior treatment. Consequently, if not
incinerated onsite, medical waste generally requires alternative
treatment.

One alternative, as discussed in Section 6.2, is offsite
incineration by a commercial or regional MWI. Another
alternative is co-incineration with municipal solid waste. At
least 31 municipal waste combustors (MWCs) are known to co-fire
medical waste.’ However, of these 31 units, only one accepts an
average of 50 percent medical waste. The rest accept no more
than 5 percent medical waste. Co-firing medical waste with
municipal solid waste has had limited application due, for
example, to 1) public concern over “importing” medical waste from
other areas, 2) employee concern over exposure to medical waste
in the workplace, and 3) mechanical considerations, such as
potentially rupturing red bags in the handling system.'
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There are also nonincineration alternatives to onsite
incineration of medical waste. The commercial viability and use
of nonincineration alternatives have increased in recent years
for a number of reasons, including: 1) the quantity of medical
waste generated has increased, 2) concern over MWI emissions has
increased, with consequent regulatory action and increased costs
for MWIs, 3) MWIs have become more difficult to permit and site,
and 4) new technologies have been developed and brought to
market.

By far the most common nonincineration medical waste treatment
method is autoclaving (steam sterilization). Autoclaving is
already a common onsite treatment method and is growing as an
offsite treatment method. Although there are believed to be
fewer than 24 commercial autoclaving facilities in the U.S., one
waste management company reports that it is currently siting more
autoclaves than incinerators.!"?

Autoclaving is usually combined with shredding or grinding, which
can reduce the volume of the waste by up to 80 percent. The
shredding or grinding can be done after autoclaving to render the
waste unrecognizable, or before autoclaving to both render the
waste unrecognizable and improve the efficiency of the
disinfection process. If medical waste is shipped offsite to be
autoclaved, onsite shredding or grinding may first be necessary
if recognizability is a factor to the transporter.

By reducing volume, shredding or grinding can reduce disposal
costs (for example, fewer trips to the landfill are required).
Shredding or grinding does not reduce weight, however. 1In fact,
autoclaving can increase the weight of medical waste because
water is added in the process. ‘

Autoclaving is not an appropriate treatment for some components
of the medical waste stream, particularly pathological waste.
About 10 percent of all medical waste cannot be autoclaved.®
Supplementary treatment such as incineration may therefore be
needed for a small portion of the medical waste stream. Another
limitation of autoclaving is that some waste haulers and
landfills are not willing to accept autoclaved waste because it
cannot be identified as noninfectious without being tested.
However, “informal discussions” with a number of hospital
officials across the country indicated to OTA that “few refusals
(of autoclaved medical waste) occur if a hospital works closely
with landfill operators to explain their waste procedures.”™

The remaining nonincineration medical waste treatment
alternatives are all relatively new applications and have not yet
gained widespread use in the U.S. These alternatives include
chemical disinfection, microwave sterilization, thermal
inactivation (dry heat sterilization), irradiation, and
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radiofrequency sterilization. Some of these methods may be more
appropriate for either onsite or offsite treatment, but in
general they can be used for both. Like autoclaving, these
alternatives are generally combined with shredding or grinding to
render the medical waste unrecognizable, to reduce the volume (by
up to 80%), and, if performed prior to treatment, to make the
disinfection process more efficient. Again, like autoclaving,
weight is not reduced by these methods, and in fact may increase
if water is added in the process.

Most of these alternatives are as effective as incineration and
autoclaving in rendering medical waste noninfectious.” Thermal
inactivation, however, is not considered as efficient as
autoclaving.!® With the possible exception of chemical
disinfection, these alternatives, like autoclaving, cannot be
used to treat pathological waste (the suitability of chemical
disinfection for pathological waste is said by OTA to be “not
clear”).!” Hence, as with autoclaving, supplementary treatment
such as incineration may be needed for a small portion of the
medical waste stream.

6.4 COMPARATIVE COSTS

Tables 6-1 and 6-2 compare the estimated per-ton total annualized
costs of onsite incineration and its two most common
alternatives, onsite autoclaving and offsite incineration. Table
6-1 shows costs before and after the NSPS, and Table 6-2 shows
costs before and after the Emission Guidelines.

Baseline costs of onsite incineration in Tables 6-1 and 6-2, as
represented by six of the seven model MWIs (the Continuous 36,000
is excluded because it is modeled as a commercial MWI, not an
onsite MWI), are from Table 5-6 in Chapter 5. The costs of
onsite incineration under the control options are derived from
the incremental control costs in Table 5-6. As explained in
Section 5.5, these per-ton costs assume full utilization of
adjusted capacity. If less than full adjusted capacity is used,
the per-ton cost would be higher. ‘

The costs of onsite autoclaving in Tables 6-1 and 6-2 are for
autoclave systems with the same capacities as the model MwIs.

The cost of shredding is included. RAgain, full capacity
utilization is assumed; less than full capacity utilization would
result in a higher per-ton cost. Note that the cost of
autoclaving is not affected by the NSPS or Emission Guidelines
(i.e., under the control options, cost does not differ from the
baseline). This assumption disregards the increase in cost that
could come if the demand for autoclave systems were to increase
as a result of the regulations.
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In contrast, the costs of offsite incineration, which follow from
Table 5-10 in Chapter 5, increase as the control options become
more stringent. For offsite incineration costs in Table 6-1, the
low end of the range is based on no controls (i.e., the baseline)
for existing MWIs under the Emission Guidelines, and the high end
is based on the same control stringency for existing MWIs under
the Emission Guidelines as for new MWIs under the NSPS. 1In Table
6-2, the low end is based on the same control stringency for new
MWIs under the NSPS as for existing MWIs under the Emission
Guidelines, and the high end is based on the maximum control
stringency, Control Option 5, for new MWIs under the NSPS. This
presumes that the stringency of the NSPS will be greater than or
equal to that of the Emission Guidelines. While the cost of
offsite incineration does vary by control option, it is shown in
Tables 6-1 and 6-2 to not vary by capacity. This assumes,
perhaps simplistically, that volume discounts are not achieved.

Tables 6-1 and 6-2 show that in the baseline, the cost of onsite
incineration is generally lower than the cost of onsite
autoclaving. The exception for both new MWIs (Table 6-1) and
existing MWIs (Table 6-2) is the Continuous 24,000, which costs
more than an autoclave system of the same capacity.

Offsite incineration, in the baseline, is more expensive on
average than the Intermittent 2,000 and all larger models, but
less expensive on average than the smaller Batch 250. Similarly,
offsite incineration is less expensive in the baseline than an
autoclave system of the same capacity as the Batch 250, but more
expensive than larger autoclave systems.

With controls, the cost of onsite incineration relative to both
onsite autoclaving and offsite incineration becomes less
favorable. For onsite autoclaving, this is because it is
unaffected by the NSPS and Emission Guidelines. For offsite
incineration, this is because compared to onsite MWIs, commercial
MWIs are larger on average and therefore have lower per-ton
impacts from the NSPS and Emission Guidelines.

In Table 6-1, while all but one new MWI, the Continuous 24,000,
are less expensive than onsite autoclaving under Control Options
1 and 2 (as in the baseline), no new MWIs (excluding the
Pathological 2,000, for which autoclaving is not a suitable
substitute) are less expensive under Control Options 3 and 5. 1In
Table 6-2, all existing MWIs other than the Continuous 24,000 are
less expensive than onsite autoclaving under Control Option 1 (as
in the baseline), all but two existing MWIs (the Continuous
24,000 and Intermittent 21,000) are less expensive under Control
Option 2, and no existing MWIs (again, excluding the Pathological
-2,000) are less expensive under Control Options 3 and 5.

Meanwhile, while offsite incineration continues, as in the
baseline, to be less expensive than both a new and existing Batch
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250 under all control options, it also becomes less expensive
than both the new and existing Pathological 2,000 under Control
Option 5, and both the new and existing Intermittent 2,000 under
Control Options 3 and 5. The larger model MWIs — the
Intermittent 21,000, Continuous 24,000, and Intermittent 8,400 —
remain less expensive than offsite incineration under all control

options.

Estimated capital costs of newly built MWIs (i.e., new MWIs, but
not ones that are modified or reconstructed) and new autoclave
gystems are compared in Table 6-3. Offsite incineration is not
included because it has the advantage of requiring no capital
investment. The capital costs of the newly built MWIs are in the
baseline, i.e., before the NSPS. For capital control costs of
the NSPS (and of the Emission Guidelines), see Table 6-1 in-
Chapter 5. Table 6-3 highlights that with the exception of the
Pathological 2,000, for which autoclaving is not a suitable
substitute, the capital cost of a newly built MWI exceeds the
capital cost of a new autoclave system of the same capacity,
across the board.

6.5 SUBSTITUTION COSTS

In addition to complying with the NSPS or Emission Guidelines by
installing controls, MWI operators have the option of switching
to an alternative medical waste treatment method. Comparative
costs of onsite incineration, onsite autoclaving, and offsite
incineration were presented in Section 6.4. Incremental per-ton
total annualized costs of switching from onsite incineration in
the baseline to onsite autoclaving and offsite incineration,
based on the comparative per-ton total annualized costs in Tables
6-1 and 6-2, are presented in Table 6-4. The costs of switching
to offsite incineration assume that new MWIs under the NSPS and
existing MWIs under the Emission Guidelines are similarly
controlled (the high end of the ranges in Table 6-1 and the low
end of the ranges in Table 6-2).

For the two cases in Tables 6-1 and 6-2 in which onsite
incineration is more expensive than an alternative in the
baseline — the Continuous 24,000 versus onsite autoclaving, and
the Batch 250 versus offsite incineration — Table 6-4 shows that
the incremental cost of substitution is negative. 1In all other
cases, the incremental cost of substitution is positive because
onsite autoclaving and offsite incineration are more expensive
than onsite incineration in the baseline. The incremental cost
of switching to offsite incineration increases as the control
options become more stringent, reflecting that the cost of
commercial incineration is impacted by the NSPS and Emission
Guidelines. 1In contrast, the incremental cost of switching to
onsite autoclaving, which is assumed to be unaffected by the
regulations, is independent of the control level.
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TABLE 6-3. COMPARATIVE CAPITAL COSTS OF NEWLY BUILT
MWIS AND NEW AUTOCLAVE SYSTEMS (1989 DOLLARS)

Newly built MwWI

Adjusted Baseline Cost of a new
capacity’ Unit® cost autoclave system'
1,176 tons/year Inter. 21,000 237,659 173,376

977 tons/year Cont. 24,000 520,871 136,509

470 tons/year Inter. 8,400 156,822 107,015

172 tons/year Path. 2,000 96,345 N.A.

115 tons/year Inter. 2,000 95,266 77,521
27 tons/year Batch 250 71,669 66,406

*Intermittent and continuous MWIs: 1b/hr design capacity x
67% x charging hrs/day x operating days/yr x 1/2,000 tons/
1b. Pathological MWI: 1lb/hr design capacity x 100% x
charging hrs/day x operating days/yr x 1/2,000 tons/lb.
Batch MWI: 1b/batch design capacity x 67% x batches/yr x
1/2,000 tons/1b.

*PInter. = Intermittent, Cont. = Continuous, Path. =
Pathological.

‘Includes the cost of a shredder.

N.A. Not applicable (because autoclaving cannot be used to
treat pathological waste, and therefore is not a suitable
substitute for the Pathological 2,000).
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The per-ton substitution costs in Table 6-4 can be compared to
the per-ton control costs in Chapter 5, Table 5-6 to see which
costs more: controls or substitution?

Multiplying the per-ton costs in Table 6-4 by tons treated per
year, represented by the adjusted capacities of the model MWIs
(see, for example, Tables 6-1 and 6-2), yields incremental per-
MWI total annualized costs of substitution in Table 6-5. These
are the incremental annual costs that facilities substituting for
one of the model MWIs could be expected to incur. For both
onsite incineration and onsite autoclaving, full utilization of
adjusted capacity is assumed. As a result, the incremental total
annualized costs of switching to both onsite autoclaving and
offsite incineration are conservative, i.e., may be overstated.
The incremental total annualized cost of onsite autoclaving is
conservative because the number of tons treated per year may be
overstated (no doubt, many MWIs and autoclave systems are not
operated at full capacity). The incremental total annualized
cost of offsite incineration is conservative not only because the
number of tons treated per year may be overstated, but also
because the per-ton cost of onsite incineration in the baseline
would be understated if full capacity is not utilized. This
would lead to an overstatement of the per-ton cost differential
between offsite incineration and onsite incineration in the
baseline.
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7.0 Economic Impacts

7.1 INTRODUCTION

The major aims of the economic impact analysis were to determine
1) the average industry-wide price increase necessary to recover
control costs; 2) the market response to the industry-wide price
increase — specifically, impacts on output, employment, revenue,
and market structure; 3) the extent to which individual
establishments can recover control costs by increasing prices; 4)
the availability of capital to finance the investment in
controls; 5) the extent of economic hardship if control costs
cannot be fully recovered or if capital is not readily available;
and 6) the extent to which the impacts of control costs can be,
and will be, avoided by switching to an alternative medical waste
treatment and disposal method.

[note: This analysis was completed before a decision was made to
exclude pathological MWIs from the proposed rules. Annualized
costs used as an input to estimate economic impacts were also
calculated before this decision was made. Consequently, the
economic impact estimates presented in this chapter are expected
to be slightly greater than actual economic impacts expected to
be incurred by the industries examined. This discrepancy is not
expected to significantly affect the conclusion of the analysis -
that the economic impacts of the proposed rules are not
significant.]

In Section 7.2 of this chapter, the general methodology of the
economic impact analysis is presented. In Section 7.3, the
findings of the analysis are summarized. The major conclusions
of the analysis are presented in Section 7.4. Impacts on small
entities are discussed in Section 7.5.

For more-detailed discussion and analysis of economic impacts,
please refer to the “Analysis of Economic Impacts for New
Sources” and the “Analysis of Economic Impacts for Existing
Sources.”

7.2 METHODOLOGY
7.2.1 Model Facility Approach

The economic impact analysis was conducted by comparing control
costs and incremental substitution costs to economic and
financial parameters of the regulated industries. As discussed
in Sections 4.4 and 4.5 of Chapter 4, model facilities were
created for this purpose. The major parameters assigned to the
model facilities include annual revenue, annual before-tax net
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income, employment, and total liabilities (assets minus net
worth). (Revenue and employment were presented in Chapter 4,
Table 4-6.) The parameters are averages per facility; hence, the
model facilities represent average or typical establishments.

The model facility data can be used directly to estimate per-
facility economic impacts or can be aggregated to estimate
industry-wide economic impacts.

7.2.2 Industry-wide and Per-facility Analyses

Indeed, two separate economic impact analyses were conducted:
industry-wide and per-facility. The general methodologies of the
industry-wide and per-facility analyses, and how they are linked,
can be understood with the aid of the flow chart in Figure 7-1.
The figure applies specifically to facilities with an onsite MWI
(MWI operators).

7.2.2.1 Industry-wide Analysig.

The linchpin for the industry-wide analysis was calculating the
“market price increase.” This represents the average industry-
wide price increase necessary to recover control costs. It is
calculated as the ratio of the industry-wide total annualized
control cost (see Chapter 5, Tables 5-4 and 5-5) to industry-wide
revenue.

Because most, if not all, of the regulated industries are
fragmented, actual price increases will vary from market segment
to market segment according to such factors as 1) the number of
facilities, 2) the number of facilities operating an MWI, 3) the
distribution of MWI types, and 4) market structure and pricing
mechanisms. Ideally, the average price increase in each market
segment would be measured. However, it is not possible to define
and characterize literally hundreds of regional and local market
segments. Therefore, the market price increase, which is an
average price increase across all market segments, was used to
represent the average price increase in each individual market
segment.

Based on the market price increase, the percent change in
industry-wide output was then estimated. The change in output is
1nversely related to the market price increase depending on the
price elasticity of demand, which measures the percent change in
quantity demanded (which in market equilibrium is equal to
output) along the demand curve in response to a percent change in
prlce. The more inelastic demand is, the greater is the ability
to increase price without an attendant decline in output.
Relatively elastic demand, on the other hand, restricts _the
-ability to increase price without losing output.

The majority of medical waste is generated by industries involved
in the provision of health care. 1In general, the demand for
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health care is considered to be relatively inelastic. There are
several reasons for this. First, other than abstinence, there is
no substitute for health care. Secondly, good health is a
virtual necessity. As a result of these factors, consumers are
relatively captive to providers (e.g., physicians) and often are
given little choice in medical decisions. Another factor is that
health care providers tend to compete more on quality than price.
Finally, and perhaps most importantly, patients are to a great
extent insulated from changes in the price of health care because
medical bills are commonly paid by third parties such as
government programs (e.g., Medicare, Medicaid) and private
insurers. 1In 1987, third Parties paid for 72 percent of the cost
of health care in the U.S.

There are some offsetting factors. For one, co-payments and
deductibles on insurance plans still constitute a significant
share of consumers’ budgets. Further, health care providers have
been meeting increased resistance to price increases from third-
party payers. Finally, abstaining from health care is apparently
an option, as 37 million Americans are presently without health
insurance.?

Demand elasticity was qualitatively assessed for each regulated
industry. Most of the regulated industries were judged to face
relatively inelastic demand. The assessments ranged from
“glightly elastic” demand for research laboratories and medical
laboratories, to “highly inelastic” demand for hospitals,
physicians’ offices, physicians’ clinics, freestanding kidney
dialysis facilities, freestanding blood banks, funeral homes,
fire and rescue operations, and correctional facilities.

The next step in the industry-wide analysis was to estimate the
change in industry-wide employment. This was done assuming a
fixed labor-output ratio. As a result, the percent change in
employment is equal to the percent change in output. The change
in employment can then be calculated as the percent change in
employment multiplied by baseline employment. :

The final step in the industry-wide analysis was to estimate the
change in industry-wide revenue. The percent change in revenue
is equal to the sum of the market price increase and the percent
change in output, plus their cross-product. The change in
revenue, in turn, is equal to the percent change in revenue
multiplied by baseline revenue. Revenue will increase in
response to a price increase if demand is relatively inelastic
and decrease if demand is relatively elastic (it does not change
if the elasticity is “unitary”).

7.2.2.2 Per-facility Analysisg.



In the per-facility analysis, impacts were measured for both MWI
operators and offsite generators (defined in Chapter 4, Section
4.4). The impacts of control costs were assessed for MWI
operators and the impacts of higher commercial incineration fees
were assessed for offsite generators.

Capital and total annualized control costs for MWI operators were
established in Chapter 5, Section 5.3. Unlike MWI operators,
offsite generators have no capital control costs. Higher fees
for commercial incineration imply incremental annual costs,
however. Incremental annual costs of offsite (commercial)
incineration were calculated for offsite generators by
multiplying average per-ton total annualized control costs for
commercial incineration (see Chapter 5, Table 5-10) by estimated
total waste generated annually per facility. For the per-ton
control costs, it was assumed that the NSPS and Emission
Guidelines are of equal stringency. This results in costs of
$9/ton under Control Option 1, $25/ton under Control Option 2,
$86/ton under Control Option 3, and $259/ton under Control Option
5. Total waste generated annually per facility was estimated by
disaggregating industry-wide total waste generated (see Chapter
4, Table 4-1) by employment. This uses employment as a scale
factor, and assumes a constant ratio of waste generated to
employment. Also, by using total waste generated annually in the
calculation, it is assumed, conservatively, that 100 percent of
waste generated is sent offsite to be incinerated.

The per-facility analysis was triggered by calculating the
“facility price increase,” which is the price increase necessary
for an individual facility to recover control costs. For MWI
operators, the facility price increase is calculated as the ratio
of total annualized control cost to revenue. For offsite
operators, it is calculated as the ratio of the incremental
annual cost of offsite incineration to revenue.

As demonstrated in Figure 7-1, the facility price increase was
then compared to the market price increase (in this way, the
industry-wide and per-facility analyses are linked). If the

facility price increase was less than one percentage point higher

then the market price increase, it was judged to be achievable
(market structure was also considered in this assessment). This
is based on the premise that facilities are constrained to set
prices that are not far out of line with the average industry-
wide price.

As Figure 7-1 demonstrates for MWI operators, if the facility
price increase is achievable, onsite incineration can be
continued. This does not rule out substitution from occurring,
however. Recall from Chapter 6, Tables 6-1 and 6-2 that relative
to the costs of onsite autoclaving and offsite incineration, the
cost of onsite incineration increases under the NSPS and Emission
Guidelines, especially as the control options become more
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stringent. As a result, onsite autoclaving and/or offsite
incineration are less expensive than onsite incineration in some
cases. It may therefore be cost-saving to substitute (though, as
discussed in Chapter 6, cost is not the only consideration in
choosing a medical waste treatment and disposal method).

For facilities that may not be able to achieve the facility price
increase, two questions were then asked: 1) will absorbing the
portion of control costs that cannot be recovered with a price
increase result in an unsustainable decline in earnings?, and 2)
will capital generally be available to finance the investment in
controls?

The impact on earnings of absorbing control costs was gauged by
the ratio of total annualized control cost (or the incremental
annual cost of offsite incineration for offsite generators) to
before-tax net income. This measures the percent decrease in
before-tax net income if control costs are fully absorbed (i.e.,
if no price increase is achieved). 1In the short run, the
theoretical closure point is when variable costs exceed revenues.
Because some costs are fixed, net income would have to decline by
more than 100 percent for this closure threshold to be reached.
In the long run, on the other hand, firms are free to redeploy
assets to investments that yield higher rates of return.
Consequently, the closure point in the long run is when the rate
of return on capital falls below the opportunity cost of capital
(i.e., the rate of return on the best alternative use of
capital). To account for the greater vulnerability to closure in
the long run, a 10 percent decrease in before-tax net income
resulting from full absorption of control costs was used as the
criterion for a significant, or unsustainable, impact.

The availability of capital to MWI operators (offsite generators
have no capital control costs) was gauged by 1) the ratio of the
capital control cost to before-tax net income and 2) the ratio of
the capital control cost to total liabilities. The first
measurement gives an indication of the ability to finance the
investment from internal cash flow (before-tax net income is used
as a proxy for cash flow). A value exceeding 100 percent was
taken to indicate that debt may have to be issued (normally for
an investment in pollution controls, it is assumed that equity
will not be issued because the investment does not add to
productive capacity). The second measurement indicates the
impact on capital structure in the event debt is issued. A value
exceeding 20 percent was taken to indicate that debt capital may
not be readily available. This considers that creditors are
reluctant to lend to firms with a high degree of financial
leverage (i.e., high ratio of debt to net worth) because there is
-a high risk that debt cannot be repaid. An exception was made,
‘however, if the facility price increase is achievable. Because
total annualized control cost includes the annualized cost of
capital, comprising depreciation and interest, achieving the
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facility price increase implies that additional cash flow will be
generated to service new debt. 1In theory, the capital markets
should recognize this and make financing available, regardless of
the impact of the new debt on total liabilities.

If, in the event that the facility price increase is not
achievable, neither the impact on net income of full-cost
absorption nor the availability of capital is prohibitive, MWI
operators (Figure 7-1) can continue onsite incineration, though,
again, substitution may take place, depending in part on which is
lower-cost. If either is prohibitive, however, onsite
incineration will have to be terminated. 1In this event,
substitution will be necessary in order to avoid closure — or at
least to avoid the termination of operations that result in, or
are dependent on, the generation of medical waste.

In Chapter 6, it was seen that with some restrictions, applying
mainly to pathological waste, substitution for onsite
incineration of medical waste is feasible. The feasibility of
substitution is further suggested by the fact, as indicated in
Chapter 4, Table 4-4, that over half of all hospitals and an even
greater majority of nursing homes, veterinary facilities, and
research labs currently do not operate an MWI. Although the
impacts of control costs can be avoided by substituting, there
are also incremental costs associated with substituting. These
costs were presented in Chapter 6, Tables 6-4 and 6-5.

To determine the impacts of substitution, per-facility
incremental total annualized costs of substitution were assessed
in the same way that per-facility total annualized control costs
were. First, the price increases necessary to recover the
incremental costs of switching to onsite autoclaving and offsite
incineration were measured. These were calculated as the ratio
of the incremental total annualized cost of substitution to
revenue. A price increase exceeding one percent was considered
potentially unachievable. Secondly, if the price increase was
potentially unachievable, the impact on net income of full
absorption of incremental substitution costs was measured. This
was calculated as the ratio of the incremental total annualized
cost of substitution to before-tax net income. A decrease in
before-tax net income exceeding 10 percent was considered
significant in the long run.

7.2.3 BAnalysig of Impacts on Taxpayers

There are three primary ways in which the NSPS and Emission
Guidelines will impact taxpayers. First, taxpayers will
indirectly subsidize tax-exempt debt issued by public and some
not-for-profit institutions to finance the investments in
pollution controls. This is because tax-exempt debt results in a
tax-revenue shortfall for the government that must ultimately be
made up for by other taxes. Measuring this impact was beyond the
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scope of the analysis. Secondly, taxpayers will underwrite the
costs to government programs that pay for health care. In the
long run, it can be expected that, on average, about 35 percent
of the price increases achieved by health care providers will be
passed on to taxpayers (in the form of higher taxes). This is
because government programs pay for about 35 percent of health
care in the U.S. (in 1987, Medicare 16.2%, Medicaid 9.9%, other
government programs 8.9%).° Thirdly, taxpayers will pay for the
costs to public establishments. Medical waste generators that
are exclusively government-owned include fire departments and
correctional facilities. Many hospitals are also public. 1In
addition, it is possible that some tax-exempt nursing homes,
commercial research laboratories, outpatient clinics, and
dentists’ clinics are government-owned.

The last of these three impacts was gauged by calculating the
annual per-capita impact of full absorption of control costs for
three of the above categories of public establishments: public
hospitals, fire departments, and correctional facilities.
Impacts were calculated by dividing per-facility total annualized
control costs by the average populations of the types of
government units in the U.S. that have jurisdiction over
hospitals, fire departments, and correctional facilities. Six
types of government units operate hospitals: Federal, state,
county, municipal, township, and special-district. Fire
departments are operated by county, municipal, township, and
special-district governments. Correctional facilities are
operated by Federal, state, county, and municipal governments.
Total annualized control costs for hospitals followed from
assigning the Intermittent 8,400 to Federal and local {(including
county, municipal, township, and special-district) hospitals
because they average 100-299 beds (296 and 113, respectively),
and from assigning the Intermittent 21,000 to state hospitals
because they average 300+ beds (387). Fire departments and
correctional facilities are offsite generators. Therefore,
incremental annual costs of offsite incineration were used.

Total population was used as a substitute for the total number of
taxpayers, which is not known for the different types of
government units. Since not all residents are taxpayers, per-
capita impacts underestimate impacts per taxpayer.

7.3 FINDINGS

7.3.1 Industry-wide Impacts

For all control options under both the NSPS and Emission
‘Guidelines, the market price increase is less than one percent in
all but two of the industries that generate medical waste. This
is in large part due to the predominance in every industry of
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facilities that do not operate an MWI. The two exceptions are
veterinary facilities and commercial research labs under Control
Option 5.

Owing to a small market price increase and/or relatively
inelastic demand, all impacts on industry-wide output,
employment, and revenue in industries generating medical waste
are likewise minor. Output impacts in all but two industries,
for example, are less than one percent. Under the most stringent
control scenario — Control Option 5 — output declines by less
than 0.1 percent in the majority of industries, including
hospitals.

Although it is sizable, the market price increase was not
calculated for the commercial incineration industry. This is
because it is expected to be achievable as a result of the
increase in the demand for alternatives to onsite incineration,
including offsite incineration, that will be brought about by the
NSPS and Emission Guidelines. It is expected that the demand for
offsite incineration will increase to offset the negative impact
on output of control costs. Already, commercial incineration
capacity is tight in the face of growing demand (see Chapter 6).
The NSPS and Emission Guidelines will give impetus to this demand
growth by increasing the relative cost of onsite incineration.
Given these forces, a contraction in industry output, or in the
rate of growth in industry output, is unlikely. One implication
of no adverse impact on output is that prices can be raised to
fully recover control costs. This is because profitability must
be undiminished (implying full recovery of control costs) in
order for regulated facilities to have the incentive to maintain
their level of, or rate of growth in, output.

7.3.2 Per-facility Impacts*
7.3.2.1 MWI Operators.

MWI operators in the following cases may not be able to recover
control costs with a price increase because the facility price
increase exceeds the market price increase by more than one
percentage point (the assigned model MWIs are in parentheses):

- Hospitals with fewer than 50 beds under Control Options
3 and 5 of both the NSPS and Emission Guidelines (Batch
250)

‘This analysis was completed before a decision was made to
exclude pathological MWIs from the proposed rules. Therefore, any
impacts noted for pathological MWIS are no longer relevant for the
proposed rules.
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- Hospitals with 50-99 beds under Corntrol Option 5 of
both the NSPS and Emission Guideli:es (Pathological
2,000, Intermittent 2,000)

- A limited number of hospitals with 100+ beds (including
tuberculosis hospitals, of which there are only four
nationwide) under Control Option 5 of both the NSPS and
Emission Guidelines (Intermittent 8,400)

- Nursing homes with 100+ employees under Control Options
3 and 5 of both the NSPS and Emission Guidelines
(Intermittent 8,400; for the Emission Guidelines only,
Pathological 2,000; Intermittent 2,000)

—_ Veterinary facilities with 10-19 employees under
Control Options 2, 3, and 5 of the NSPS, and Control
Options 1, 2, 3, and 5 of the Emission Guidelines
(Pathological 2,000, Intermittent 2,000)

- Veterinary facilities with 20+ -employees under Control
Options 3 and 5 of both the NSPS and Emission
Guidelines (Pathological 2,000, Intermittent 2,000)

- Tax-paying commercial research labs with 20-99
employees under Control Options 3 and 5 of both the
NSPS and Emission Guidelines (Pathological 2,000,
Intermittent 2,000)

—_ Tax-exempt commercial research labs (average number of
employees equals 148) under Control Option 5 of the
NSPS and Emission Guidelines (Intermittent 8,400)

Note that no cases involve the three largest model MWIs, the
Continuous 36,000, Intermittent 21,000, and Continuous 24,000.
With respect to the Continuous 36,000, this is because it is
modeled as a commercial MWI and, as explained earlier, commercial
incineration facilities are expected to be able to recover
control costs. With respect to the Intermittent 21,000 and
Continuous 24,000, this is because they offer economies of scale
to facilities generating a sufficient amount of medical waste.

The following types of MWI operators, in turn, may have to
terminate onsite incineration because control costs may be
prohibitive, i.e., the impact on earnings of full-cost absorption
may be unsustainable and/or capital to finance the investment in
controls may not be readily available (assigned model MWIs in
parentheses):

- Hospitals with fewer than 50 beds under Control Options
3 and 5 of both the NSPS and Emission Guidelines (Batch
250)

- Hospitals with 50-99 beds under Control Option 5 of
both the NSPS and Emission Guidelines (Pathological
2,000, Intermittent 2,000)

- A limited number of hospitals with 100+ beds (including
tuberculosis hospitals, of which there are only four
nationwide) under Control Option 5 of both the NSPS and
Emission Guidelines (Intermittent 8,400)
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- Nursing homes with 100+ employees under Control Options
3 and 5 of both the NSPS and Emission Guidelines
(Intermittent 8,400; for the Emission Guidelines only,
Pathological 2,000; Intermittent 2,000)

- Veterinary facilities with 10-19 employees under
Control Options 3 and 5 of both the NSPS and Emission
Guidelines (Pathological 2,000, Intermittent 2,000)

- Veterinary facilities with 20+ employees under Control
Option 5 of both the NSPS and Emission Guidelines
(Pathological 2,000, Intermittent 2,000)

- Tax-paying commercial research labs with 20-99
employees under Control Options 3 and 5 of both the
NSPS and Emission Guidelines (Pathological 2,000,
Intermittent 2,000)

— Tax-exempt commercial research labs (average number of
employees equals 148) under Control Option 5 of the
NSPS and the Emission Guidelines (Intermittent 8,400)

If onsite incineration must be terminated, it will be necessary
to substitute in order to avoid shutting down operations that
result in, or are dependent on, the generation of medical waste.
For most of the cases in which substitution may be necessary,
there is at least one medical waste treatment alternative (onsite
autoclaving or offsite incineration) with incremental costs that
could be recovered with a price increase under one percent. This
includes all cases of hospitals.

There are no capital costs associated with switching to offsite
incineration. Onsite autoclaving, on the other hand, does have
capital costs. Estimated capital costs of new autoclave systems
and newly built MWIs were compared in Chapter 6, Table 6-3. The
capital costs of new autoclave systems are lower across-the-
board. Since it is implicit in the projection of new MWI sales
that capital costs can be financed, it follows that the capital
costs of new autoclave systems that are substituted for a newly
built MWI can also be financed. Comparing Table 6-3 with Table
5-1 in Chapter 5, it is seen that the capital costs of new
autoclave systems are comparable to capital control costs under
Control Option 2 of the Emission Guidelines. Since it was
concluded that capital costs under Control Option 2 of the
Emission Guidelines can be financed, it follows that the capital
costs of new autoclave systems that are substituted for an
existing MWI can also be financed.

In the following three cases, however, the price increase
necessary to recover incremental substitution costs may not be
achievable because it exceeds one percent, and earnings would be
significantly impacted (i.e., would decline by more than 10%) if
incremental substitution costs were fully absorbed:



— Nursing homes with 100+ employees that operate the
Pathological 2,000 under Control Options 3 and 5 of the
Emission Guidelines only

— Veterinary facilities with 10-19 employees that operate
the Pathological 2,000 under Control Options 3 and 5 of
both the NSPS and Emission Guidelines

- Tax-paying commercial research labs with 20-99
employees that operate the Pathological 2,000 under
Control Options 3, and 5 of both the NSPS and Emission
Guidelines

Note that all three cases involve the Pathological 2,000.
However, since the analysis has been completed, a decision has
been made to exclude pathological MWIs from the proposed rules.

7.3.2.2 Offsite Generators.

For the model facilities classified as offsite generators in
Chapter 4, Table 4-5, all facility price increases are less than
0.7 percent. They are therefore considered achievable. As a
result, there are no adverse impacts on earnings. Capital
availability is not an issue because offsite generators do not
have capital control costs.

Since MWI operators and offsite generators coexist in all
industries that generate medical waste, the model facilities
classified as MWI operators in Chapter 4, Table 4-5 also
represent some offsite generators. Economic impacts could not be
calculated for these offsite generators because comparative scale
parameters (e.g., revenue) for MWI operators and offsite
generators are not known. For example, it is likely that among
nursing homes with 100+ employees (classified as MWI operators),
MWI operators are larger on average than offsite generators. How
much larger is not known.

However, it can be said that, on average, offsite generators will
be impacted less by the NSPS and Emission Guidelines than MWI
operators of comparable size. This is because commercial MWIs
are larger than average and therefore have comparatively low
control costs per ton. Further, offsite generators are no doubt
less dependent on offsite incineration, on average, than MWI
operators are dependent on onsite incineration. An offsite
generator with no dependence on offsite incineration, for
example, will not be directly impacted by the NSPS and Emission
Guidelines (there may be indirect impacts if the demand for, and
as a result the price of, alternative medical waste treatment
methods increases).

In some situations, an offsite generator could experience similar
impacts to an MWI operator of comparable size. The offsite
generator would have to be as dependent on offsite incineration
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as the MWI operator is dependent on onsite incineration (normally
100%), and would have to rely on incineration by a commercial MWI
that is comparable in size and efficiency to the MWI used by the
onsite operator. In addition, the commercial MWI operator would
have to fully pass along the pro rata share of control costs to
the offsite generator (because medical waste treatment and
disposal capacity is at a premium, this is expected to occur).

7.3.3 Impacts on Taxpayerg

Annual per-capita impacts of control costs for Federal and state
hospitals are insignificant, ranging up to only eight cents for
state hospitals under Control Option 5 of the NSPS, and nine
cents for state hospitals under Control Option 5 of the Emission
Guidelines. Per-capita impacts for local hospitals are higher,
ranging up to $101.16 under Control Option 5 of the NSPS, and
$104.91 under Control Option 5 of the Emission Guidelines. These
impacts are accounted for by township hospitals. Among
government units operating hospitals, townships have the lowest
average population, 3,119. It is likely to be rare, however, for
a facility operating an MWI to be under the jurisdiction of a
government unit with a population of only several thousand.
Therefore, per-capita impacts for hospitals — or any other type
of facility, for that matter — operating an MWI are not
considered to be significant, in general. 1In any case, if any
impacts are significant, they can be avoided by substituting.

Per-capita impacts for fire departments and correctional
facilities are negligible. At the most they are only eight
cents.

7.4 CONCLUSIONS

Because industry-wide output impacts are small, the NSPS and
Emission Guidelines are not expected to significantly affect
market structure or competition in any regulated industry. No
industry should require significant restructuring such as through
closures or consolidations.

Substitution will be a major impact of the NSPS and Emission

Guidelines not only because it will be necessary in some cases in
order to avoid prohibitive impacts of the control costs, but also
because it can be cost-saving (though, as discussed, cost is not

the only consideration in choosing a medical waste treatment and
disposal method). 1In Chapter 6, Tables 6-1 and 6-2, it was seen
that relative to the costs of onsite autoclaving and offsite
incineration, the cost of onsite incineration increases under the
NSPS and Emission Guidelines. As the control options increase in
stringency, there is a cost-saving alternative to more and more
MWIs. The likelihood of substitution is greatly influenced by
the control stringencies of the control options.
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There are few cases of a cost-saving alternative under the
Emission Guidelines. Because it is more stringent, the NSPS will
result in a greater incidence of substitution than the Emission
Guidelines. Furthermore, there is likely to be a greater
incidence of substitution for small MWIs than for large MWIs.
This is because small MWIs have comparatively high per-ton cost
impacts from the NSPS and Emission Guidelines. As a result,
under the more stringent control options, cost savings from
substituting tend to be greater for small MWIs than for large
MWIs (see Chapter 6, Tables 6-1 and 6-2). Again, this applies
particularly to the NSPS because it is more stringent.

For new MWIs, substitution means that planned investments will be
foregone in favor of other medical waste treatment and disposal
methods. Onsite autoclaving and offsite (commercial)
incineration, and perhaps other alternatives such as offsite
(commercial) autoclaving, should benefit by experiencing
accelerated demand growth. For most of the model MWIs, onsite
autoclaving is a lower-cost alternative than offsite
incineration. This suggests that onsite autoclaving may be the
more common substitute. Offsite incineration is a lower-cost
alternative to the Batch 250, however. This suggests that
offsite incineration may be the more cost-effective alternative
for small facilities generating insufficient medical waste to
achieve low per-ton costs operating an autoclave system. Because
it requires no capital investment, offsite incineration may also
be more appropriate for facilities with limited capital (e.g.,
small facilities). Offsite incineration may also be necessary if
landfills or waste haulers are unwilling to accept autoclaved
waste. Finally, autoclaving cannot be used to treat some types
of medical waste, particularly pathological waste (as a result,
autoclaving is not a substitute for the Pathological 2,000).
Therefore, offsite incineration may be needed for supplementary
treatment.

To the extent that substitution takes place, sales of onsite MWIs
will be adversely affected (sales of commercial MWIs are not
expected to be similarly affected because the demand for offsite
incineration will increase as a result of the NSPS and Emission
Guidelines). From Table 4-3 in Chapter 4, it can be calculated
that commercial incineration facilities account for 64.7 percent
of the capacity of projected new unit sales over the next five
years. Hospitals account for most of the remaining capacity —
31.9 percent. This implies — assuming a strong correlation
between the capacity and sale price of MWIs — that, as a result
of the NSPS, up to approximately one-third of the market for new
MWIs in the next five years could face competition from
alternative medical waste treatment methods. Actual erosion of
the market will depend greatly on the extent of substitution by
hospitals.
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This leaves open the possibility that some MWI vendors will go
out of business. Vendors with a high degree of concentration in
onsite, noncommercial MWIs would be most wvulnerable. On the
other hand, vendors of autoclave systems and other alternative
medical waste treatment systems should benefit from the NSPS and

Emission Guidelines.

Because the NSPS is more stringent than the Emission Guidelines,
some MWI operators may be prompted to postpone replacing existing
MWIs with new MWIs. This could adversely affect sales of both
commercial and noncommercial MwIs. Ultimately, existing MWIs
have to be replaced, but replacement may not occur until after
the market for new MWIs has been disrupted. It is not known
whether some MWI vendors might, as a result, go out of business.

7.5 IMPACTS ON SMALL ENTITIES

In accordance with the Regulatory Flexibility Act of 1980, it is
necessary to determine if the NSPS and Emission Guidelines will
have a “significant economic impact on a substantial number of
small entities.” Small entities affected by the regulations
include small businesses, small not-for-profit organizations, and
small government jurisdictions.

The Small Business Administration (SBA) standard for a “small”
business is 500 employees or fewer for SIC 8731, Commercial
Physical and Biological Research (research labs), and annual
sales of $3.5 million or less for all other industries affected
by the NSPS and Emission Guidelines. The EPA “Guidelines for
Implementing the Regulatory Flexibility Act” (February 9, 1982)
suggest that not-for-profit organizations are “small” if they are
not dominant in their field.* Government jurisdictions are
“small” if they have a population of 50,000 or less.

According to the EPA “Guidelines,” the criterion for a
“substantial number” is 20 percent or more of all small entities
impacted by a regulation.

The impacts of control costs may be significant for some small
government jurisdictions. However, in general, significant
impacts can be avoided by substituting. Moreover, the number of
government jurisdictions that are significantly impacted should
not be “substantial.” Not only will small government units with
jurisdiction over one or more MWI operators not typically be
significantly impacted, but the majority of small government
units probably have jurisdiction only over offsite generators,
which in general are not significantly impacted.

Many small businesses and small not-for-profit organizations will
be impacted by the NSPS and Emission Guidelines. In fact,
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according to the SBA criteria, all regqulated industries except
hospitals consist predominantly of small entities. Some of these
facilities may be significantly impacted by the NSPS and Emission
Guidelines. However, in general, significant impacts can be
avoided by substituting. 1In any case, the number of facilities
that are significantly impacted should not be “substantial.”

This is in part because the great majority of small entities
generating medical waste do not operate an MWI.

Because they are not medical waste generators, commercial
incineration facilities cannot substitute, per se. However, due
to an increase in the demand for offsite incineration that will
result from the NSPS and Emission Guidelines, they are expected
to be able to fully recover control costs by increasing prices.

The NSPS and Emission Guidelines will also probably not have
differential impacts favoring large facilities. On the one hand,
due to economies of scale, relative impacts will be less for
large facilities that operate an MWI than for small facilities
that operate an MWI. On the other hand, offsite generators —
especially to the extent that they do not send their medical
waste offsite to be incinerated — will be impacted less, on
average, than MWI operators. Since MWIs tend to be operated by
large facilities, this results in differential impacts favoring
small facilities. Net differential impacts will depend on the
comparative strengths of these two countervailing tendencies.
Since the majority of facilities in all industries in which
medical waste is generated are offsite generators, net
differential impacts will probably favor small facilities.
Because they do not generate medical waste, commercial
incineration facilities are an exception. However, although
relative impacts will most likely be greater for small commercial
incineration facilities than for large ones, facilities of all
sizes are expected to be able to pass along control costs to
customers.




8.0 BENEFITS ANALYSIS

The Agency has attempted to identify the potential environmental
benefits expected to result from implementation of the proposed
regulation. This chapter provides the following discussion: (1)
a qualitative description of health and environmental benefit
categories associated with implementation of the proposed_
regulation and (2) a quantitative assessment of the benefit
categories previously described that can be readily monetized.

8.1 Qualitative Description of Benefits

This section qualitatively discusses the potential health and
welfare benefits associated with air emission reductions
resulting from implementation of the proposed regulations. The
proposed regulations are expected to reduce emigsions of a wide
range of hazardous air pollutants as well as emissions of
criteria pollutants. The discussion will focus on adverse health
effects resulting from exposure to the above pollutants as well
as welfare effects, such as effects on crops and other plant
life, resulting from exposure to ozone.

8.1.1 EHazardous Air Pollutants

Exposure to HAPs can cause a variety of adverse health effects.
Some hazardous air pollutants to be affected by the proposed
rules are classified as probable human carcinogens and therefore,
are suspected of containing cancer-causing agents. These
hazardous air pollutants have not been proven as human
carcinogens but are nevertheless, linked with causing adverse
health effects such as lesions or abnormal cell growth (which may
eventually lead to cancer). The benefits of reducing emissions
of these non-carcinogenic HAPs is that adverse health effects
resulting from exposure to these pollutants will be decreased.
Several other pollutants are not classifiable as to their
carcinogenicity but there are documented health effects
associated with exposure to these pollutants. This section
describes some of these health effects.

Health Benefits of Reducing Hazardous Air Pollutant Emissions

According to baseline emission estimates, this source category of
medical waste incinerators currently emits approximately 41,000
Mg of cadmium, hydrochloric acid, lead, and mercury annually.

The Emission Guidelines are expected to reduce these HAP
emissions by approximately 40,100 Mg annually. The Background
Information Document provides a detailed explanation of the



methods used to calculate pollutant emissions and emission
reductions.

The major pathways for human exposure to environmental
contaminants are through inhalation, ingestion, or dermal
contact. Airborne contaminants may be toxic to the sites of
immediate exposure, such as skin, eyes, and linings of the
respiratory tract. Toxicants may also cause a spectrum of
systemic effects following absorption and distribution to various
target sites such as liver, kidneys, and the central nervous
system.

Exposure to contaminants in the air can be acute, chronic, or
subchronic, Acute exposure refers to a very short-term (i.e.,
less than or equal to 24 hours), usually single-dose, exposure to
a contaminant. Health effects often associated with acute
exposure include: central nervous system effects such as
headaches, drowsiness, anesthesia, tremors, and convulsions;
skin, eye, and respiratory tract irritation; nausea; and
olfactory effects such as awareness of unpleasant or disagreeable
odors. Many of these effects are reversible and disappear with
cessation of exposure. Acute exposure to very high
concentrations or to low levels of highly toxic substances can,
however, cause serious and irreversible tissue damage, and even
death. A delayed toxic response may also occur following acute
exposure.

Chronic exposures are those that occur for long periods of time
(many months to several years). Subchronic exposure falls
between acute and chronic exposure, and usually involves exposure
for a period of weeks or months. Generally, the health effects
of greatest concern following intermittent or continuous long-
term exposures are those that cause either irreversible damage
and serious impairment to the normal functioning of the
individual, such as cancer and organ dysfunction, or death.

The risk associated with exposure to a toxic agent is a function
of many factors, including the physical and chemical
characteristics of the substance, the nature of the toxic
response, and the dose required to produce the effect, the
susceptibility of the exposed individual, and the exposure
situation. In many situations, individuals may be concurrently
or sequentially exposed to a mixture of compounds, which may
influence the risk by changing the nature and magnitude of the
toxic response.

Of the four HAPs identified, two pollutants - cadmium and lead,
are classified as a probable human carcinogens. Current baseline
emissions of cadmium are estimated to be 5.62 Mg/yr. Acute human
inhalation exposure to high levels of cadmium in humans may cause
adverse effects on the lung, such as bronchial and pulmonary
irritation. A single exposure to high levels of cadmium can
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result in long-lasting impairment of lung function. Chronic
human exposure to cadmium in air may affect the lung, with
effects such as bronchitis and emphysema, the kidney, and the
nasal passages. Chronic oral exposure to cadmium in animals and
humans results in effects on the kidney, bone, immune system,
blood, and nervous system. The Emission Guidelines are expected
to reduce these cadmium emissions from existing sources by 5.40
Mg/yr. 1In addition, the NSPS is projected to reduce cadmium
emissions from new sources by approximately 1.32 Mg/yr.

MWI operations are estimated to emit approximately 77.53 Mg of
lead annually. Acute exposure to lead has been shown to cause
adverse effects such as gastrointestinal symptoms, such as colic,
brain and kidney damage, and even death. Chronic exposure to
lead can affect the blood, such as anemia, and the nervous
system, such as neurological symptoms and slowed nerve conduction
in peripheral nerves. Occupational exposure to high levels of
lead has been associated with a severe depression of sperm count
and decreased function of the prostate and/or seminal vesicles in
male workers and a high likelihood of spontaneous abortion in
pregnant women. Prenatal exposure to lead produces toxic effects
on the human fetus, including increased risk of preterm delivery,
low birth weight, and reduced mental activity. The Emission
Guidelines are expected to reduce lead emissions from existing
MWIs by 75.98 Mg annually. In addition, the NSPS is projected to
reduce lead emissions from new sources by 18.82 Mg annually.

The remaining two HAPs are not classifiable as to their human
carcinogenicity due to lack of sufficient scientific data.
However, adverse effects resulting from exposure to these
pollutants may give rise to toxic endpoints other than cancer and
gene mutations. Results from human and/or animal studies provide
information on the types of adverse health effects associated
with exposure to these pollutants.

Baseline hydrochloric acid emissions from existing MWIs are
estimated to be approximately 41,197 Mg annually. In humans,
acute inhalation exposure to HcL may cause coughing, hoarseness,
inflammation and ulceration of the respiratory tract, chest pain,
and pulmonary edema. Acute oral exposure may cause corrosion of
the mucous membranes, esophagus, and stomach, with nausea,
vomiting, and diarrhea reported. HCl is corrosive to the eyes,
skin, and mucous membranes. Chronic occupational exposure to
hydrochloric acid has been reported to cause gastritis, chronic
bronchitis, dermatitis, and photosensitization in workers.
Prolonged exposure to low concentrations may also cause dental
discoloration and erosion. The Emission Guidelines are expected
to reduce HCl emissions from existing sources by approximately
39,961 Mg/yr. The NSPS are projected to reduce an additional
9,746 Mg of HCl annually.



Current annual emissions of mercury are estimated to be
approximately 58.57 Mg. Acute inhalation exposure to high levels
of elemental mercury in humans results in central nervous system
effects, such as hallucinations, delirium, and suicidal
tendencies. Gastrointestinal effects and respiratory effects,
such as chest pains, dyspnea, cough, pulmonary function
impairment, and interstitial pneumonitis have also been noted
from inhalation exposure to elemental mercury. Symptoms noted
after acute oral exposure to inorganic mercury compounds include
a metallic taste in the mouth, nausea, vomiting, and severe
abdominal pain. The acute lethal dose for most inorganic mercury
compounds, for an adult, is 1 to 4 grams. The central nervous
system is the major target organ for elemental mercury toxicity
in humans. Effects noted include erethism (increased
excitability), irritability, excessive shyness, insomnia, severe
salivation, gingivitis, and tremors. Chronic exposure to
elemental mercury also affects the kidney. The EG are expected
to reduce Hg emissions by approximately 52.57 Mg annually. The
NSPS are projected to reduce Hg emissions by approximately 13.05
Mg annually.

Reduction in emissions of the above pollutants is expected to
reduce cancer risk as well as the occurrence of adverse health
effects such as those described above. However, due to data
deficiencies, further quantification of the benefits associated
with these emission reductions is not possible. Table 8-1
presents a summary of the HAP emission reductions.

Since lack of data prevents the above benefit categories from
being monetized, it is expected that this omission will lead to
an underestimation of the health benefits associated with the
proposed regulations. The Agency cannot confidently characterize
the magnitude of the underestimation.

8.1.2 Dioxins

The proposed rules are expected to reduce emissions of 2,3,7,8-
chlorinated dibenzodioxins (CDD) and 2,3,7,8-chlorinated
dibenzofurans (CDF), isomers of dioxins. Baseline emission
estimates of CDD/CDF are estimated to be approximately 285 Kg
annually. Although 2,3,7,8-tetrachlordibenzo-p-dioxin (TCDD) is
listed as a HAP, its isomers are not. However, the health
effects described below are believed to result from exposure to
any of the three compounds - TCDD, CDD, or CDF. Table 8-2
provides a summary of the dioxin emission reductions. The
following discussion provides a brief description of the adverse
health effects associated with exposure to dioxins.

In humans, the most prevalent effect from exposure to CDD/CDF is
chloracne, a dermatological condition that is a direct result of
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Table 8-1

HAP Emission Reductions

Pollutant EG (Mg/yr) NSPS (Mg/yr)

cd 5.4 1.32

HCl 1,235.92 9,746.23

Hg 52.71 13.05

Pb 75.98 18.83

Table 8.2
Dioxin Emission Reductions

" Pollutant EG (Kg/yr) NSPS (Kg/yr) “
erDD/CDF 284.73 21.68 II




exposure. The condition can be short-lived but has also been
known to persist in some patients for as long as 40 years.

There is evidence in some animal studies that dioxins cause
adverse reproductive and developmental effects. The fact that a
wide variety of developmental events, across several different
species can be affected, lends more support to the possibility
that similar effects could occur (possibly with different
severity levels) in humans.

Another health effect linked to dioxin exposure is a change in
hormone levels. Exposure to dioxins can cause some hormone
levels to decrease. The significance of these effects has not
been determined but this research has formed the basis for the
emerging concern for "environmental hormones." An association
between reproductive system and dioxin exposure has been seen in
monkeys but there are no studies showing a link in humans.

The EG is expected to reduce CDD/CDF emissions from existing
sources by approximately 285 Kg/yr. The NSPS is expected to
reduce CDD/CDF emissions from new sources by approximately 21

Kg/yr.

Reductions in emissions of CDD/CDF is expected to reduce the
possibility of adverse health effects such as those described
above from occurring. However, lack of data prevents further
quantification of the benefits associated with these emission
reductions. Once again, the total monetized benefits estimates
are expected to be underestimated due to the omission of this
benefit category from total estimates.

8.1.3 Criteria Pollutants

Particulate matter (PM) and carbon monoxide (CO) are classified
as criteria pollutants by the EPA. Baseline emissions caused by
medical waste incineration are estimated to be approximately
11,300 Mg/yr. Baseline emissions of CO are estimated to be
approximately 13,100 Mg/yr.

The presence of PM emissions has been linked with not only
causing adverse health effects, such as exacerbating asthmatic
conditions, but also adverse welfare effects, such as materials
damage and household soiling. The EG is expected to reduce
baseline PM emissions to be approximately 10,800 Mg annually. 1In
addition, the NSPS is expected to reduce PM emissions from new
sources by approximately 1,600 Mg annually.

In the health category, health effects associated with PM

exposure include mortality as well as various types of acute and
chronic morbidity. Potential morbidity effects include increases
in respiratory distress, aggravation of existing respiratory and
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cardiovascular disease, impairment of the body’s defense
mechanisms, damage to lung tissues, and carcinogenesis.

In addition, welfare effects such as soiling, visibility effects,
and acidic deposition effects on materials and
aquatic/terrestrial life are possible. For example, increases in
PM emissions may result in increased soiling of households,
requiring more frequent cleaning. Controlling PM emissions is
expected to reduce the adverse health and welfare effects
associated with these emissions.

The methodology used to value PM emission reductions is the
application of a benefit/Mg value established by the Agency in
1985 for the development of New Source Performance Standards. A
policy-based benchmark value of $3,457 (1989 $§) was established
as an incremental cost-effectiveness cut-off for the development
of NSPSs. The establishment of this value suggests that the same
value can be used to value PM emission reductions.

Applying the above value to the PM emission reductions, a total
benefit value of approximately $37.5 million can be attributed to
the EG while a total benefit value of approximately $5.4 million
can be attributed to the NSPS.

The approach used in this analysis to monetize the benefits of
reduced PM emissions attempts to estimate the average benefit of
reducing a Megagram of PM emissions. The estimates represent
average values and do not reflect differences in the benefits of
achieving the first unit of emission reduction versus the
benefits of achieving the last unit of emission reduction. The
benefit estimates also ignore the impact of the value of each
unit in emission reduction or the geographic placement of the
emission reduction.

In addition, the proposed rules are expected to reduce emissions
of CO. The EG is expected to reduce baseline CO emissions by
approximately 12,800 Mg/yr. The NSPS is expected to reduce CO
emissions from new sources by approximately 1,500 Mg/yr. Lack of
data prevent further quantification of the benefits associated
with these emission reductions.

Table 8-3 presents a summary of the criteria pollutant emission
reductions as well as the monetized value of the PM emission
reductions.



Table 8-3

Criteria Poilutant Emission Reductions and Benefits

(1989 $)
'—j

Pollutant Emission Guidelines NSPS

Emission Benefits Emission Benefit

Reduction (million Reduction (million

(Mg/yr) $/yr) (Mg/yr) $/yr)

PM 10,843.85 37.490 1,565.1 5.411
CO 12,797.31 --- 1,545.8 ---




9.0 BENEFIT/COST ANALYSIS

This chapter presents a comparison of the costs, emission
reductions, and partial benefits associated with the proposed
NSPS and EG.

Nationwide total cost estimates for both the NSPS and EG
represent costs of control option 5 (DI/FF with carbon) for
continuous, intermittent, and batch MWIs. Note that the costs
presented in this chapter do not include the costs of controlling
pathological MWIs because pathological MWIs will not be regulated
under the proposed rules. Likewise, the emission reduction
estimates presented in this chapter reflect the same scenario.

Table 9-1 presents the total costs, emission reductions, and
quantified PM benefit estimates for the proposed regulations.
The NSPS total cost and emission reduction data represent the
impacts of new MWIs. The EG total cost and emission reduction
data represent the impacts of controlling existing MWIs.

As shown in Table 9-1, the total annual cost of implementing the
proposed NSPS is approximately $277 million. The regulation is
expected to reduce annual HAP emissions by almost 10,000 Mg,
annual criteria pollutant emissions by approximately 3,000 Mg,
and annual emissions of dioxins and furans by approximately 22
Kg. The quantified PM health and welfare benefits associated
with the NSPS is estimated at approximately $5.4 million
annually.

The total annual cost of imposing the proposed EG on existing
MWIs is approximately $1.4 billion. Implementation of the EG is
expected to achieve a total HAP emission reduction of
approximately 40,000 Mg/yr, a total criteria pollutant emission
reduction of approximately 24,000 Mg/yr, and a total CDD/CDF
emission reduction of approximately 285 Kg/yr. The quantified PM
health and welfare benefits expected to result from
implementation of the proposed EG is estimated to equal
approximately $37.5 million annually.

Due to data paucities, a direct comparison of the costs to the
total benefits of the proposed rules is not possible. Therefore,
gaps in the data do not allow a conclusion to be reached
regarding the efficiency of the proposed rules.



TABLE 9-1
Costs, Emission Reductions, and Quantified Benefits

(1989 $)

NSPS EG
Total Annual Cost
($/yr) $277.3 million $1.4 billion
Total HAP' Emission
Reduction (Mg/yr) 9,779 40,096
Total Criteria
Pollutant? Emission 3,111 23,641
Reduction (Mg/yr)
Total CDD/CDFP
Emission Reduction 22 284
(Kg/yr)
Quantified PM
Benefits $5.4 $37.5
($ Million/yr)

* Includes Pb, Cd, HCl, and Hg impacts.

*Includes PM and CO impacts.
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